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Emissions Analysis
7KH#SURVSHFWLYH##DQDO\VLV#H[DPLQHV#WKH#HPLVVLRQV WKH#2]RQH#7UDQVSRUW#$VVHVVPHQW#*URXS# +27$*,/

RI# HLJKW# DLU#SROOXWDQWV=# # YRODWLOH#RUJDQLF# FRPSRXQG ZHUH#FRQVLGHUHG/#EXW#QRW#VHOHFWHG#EHFDXVH#WKH\#ZHUH
+92&,/#QLWURJHQ#R[LGHV#+12 ,/#VXOIXU#GLR[LGH#+62 ,/ OLPLWHG#WR#R]RQH#SUHFXUVRU#HPLVVLRQV1[ 5
FDUERQ# PRQR[LGH# +&2,/# SDUWLFXODWH# PDWWHU# RI# WHQ
PLFURQV# RU# OHVV# +30 ,/# SDUWLFXODWH#PDWWHU#ZLWK# DQ (3$# HVWLPDWHG# IXWXUH# HPLVVLRQV# IRU# DOO#PDMRU43
DHURG\QDPLF#GLDPHWHU#RI#518#PLFURQV#RU#OHVV#+30 ,/ VRXUFH#FDWHJRULHV=# # LQGXVWULDO#SRLQW#VRXUFHV/#XWLOLWLHV/518
DPPRQLD# +1+ ,/# DQG# PHUFXU\# ++J,1# # &KDQJHV# LQ QRQURDG#HQJLQHV2YHKLFOHV/#PRWRU#YHKLFOHV/#DQG#DUHD6
HPLVVLRQV#RI#WKHVH#SROOXWDQWV#ZHUH#SURMHFWHG#EDVHG#RQ VRXUFHV1##7R#PDNH#WKHVH#SURMHFWLRQV/#IRU#DOO#EXW#XWLOLW\
WZR#HPLVVLRQV#FRQWURO#VFHQDULRV=##D,#SUH04<<3#&OHDQ VRXUFHV/#WKH#$JHQF\#UHOLHG#RQ#HPLVVLRQV#DQDO\VLV#WKDW
$LU# $FW# $PHQGPHQWV# +´3UH0&$$$µ,# VFHQDULR LQFRUSRUDWHG#JURZWK#IRUHFDVWV#DQG#IXWXUH#\HDU#FRQWURO
DVVXPLQJ# WKDW# QR# DGGLWLRQDO# FRQWUROV# ZRXOG# EH DVVXPSWLRQV# DERXW# UXOH# HIIHFWLYHQHVV# DQG# FRQWURO
LPSOHPHQWHG#EH\RQG#WKRVH#WKDW#ZHUH#LQ#SODFH#ZKHQ HIILFLHQF\1# # ,Q# WKLV# DQDO\VLV#(3$# SURMHFWHG# JURZWK
WKH# &$$$# ZHUH# SDVVHG># DQG# # E,# %3RVW0&$$$% ODUJHO\# EDVHG# RQ# DQWLFLSDWHG# FKDQJHV# LQ# HFRQRPLF
VFHQDULR# LQFRUSRUDWLQJ# WKH# HIIHFWV# RI# FRQWUROV DFWLYLW\/#DQG#WUHDWHG#WKH#UXOH#HIIHFWLYHQHVV#DQG#WKH#UDWH
DXWKRUL]HG#E\#WKH#4<<3#$PHQGPHQWV1##&RPSDULVRQ#RI RI#FRQWURO#HIILFLHQF\#DV#WKH#NH\#GLIIHUHQFHV#EHWZHHQ
WKH#UHVXOWLQJ#SURMHFWLRQV#UHYHDOHG#WKH#SUHGLFWHG#LPSDFW WKH#3UH0#DQG#3RVW0&$$$#VFHQDULRV1##
RI# WKH# &$$$# RQ# HPLVVLRQV1# # ,Q# DGGLWLRQ/# WKHVH
HVWLPDWHV#SURYLGHG#WKH#EDVLV#IRU#WKH#VXEVHTXHQW#FRVW (3$#XVHG#WKH#,QWHJUDWHG#3ODQQLQJ#0RGHO#+,30,
HVWLPDWLRQ# DQG# DLU# TXDOLW\# PRGHOLQJ# VWHSV# RI# WKH WR#HVWLPDWH#XWLOLW\#HPLVVLRQV1##:LWK#WKLV#RSWLPL]DWLRQ
SURVSHFWLYH#DQDO\VLV1 PRGHO#(3$#IRUHFDVWV#HPLVVLRQV#IRU#WKH#7;#FRQWLJXRXV

7KLV# DSSHQGL[# VXPPDUL]HV# WKH# 3UH0# DQG# 3RVW0 HOHFWULF# SRZHU# JHQHUDWLRQ# XQLWV# DUH# FRYHUHG# LQ# WKH
&$$$# HPLVVLRQV# HVWLPDWHV# IRU# HDFK# RI# WKH#PDMRU PRGHO/#DV#ZHOO#DV#LQGHSHQGHQW#SRZHU#SURGXFHUV#DQG
VRXUFHV#RI#92&/#12 /#62 /#&2/#30 /#30 /#1+ / RWKHU#FRJHQHUDWLRQ#IDFLOLWLHV#WKDW#VHOO#ZKROHVDOH#SRZHU/[ 5 43 518 6
DQG# +J# DQG# GHVFULEHV# WKH# PHWKRGRORJ\# IRU# WKH LI#WKH\#ZHUH#LQFOXGHG#LQ#WKH#1RUWK#$PHULFDQ#(OHFWULF
$JHQF\*V#SURMHFWLRQV1##(3$#EDVHG#LWV#3UH0#DQG#3RVW0 5HOLDELOLW\#&RXQFLO# +1(5&,#GDWD#EDVH# IRU# UHOLDELOLW\
&$$$#HPLVVLRQV#HVWLPDWHV#RQ#SURMHFWLRQV#IURP#4<<3 SODQQLQJ1# # 7KH# PRGHO# FRQVLGHUV# IXWXUH# FDSDFLW\
EDVH# \HDU# HPLVVLRQV# HVWLPDWHV1# # )RU# DOO# RI# WKH DGGLWLRQV# E\# ERWK# XWLOLWLHV# DQG# LQGHSHQGHQW# SRZHU
SROOXWDQWV/#H[FHSW#SDUWLFXODWH#PDWWHU#DQG#PHUFXU\/ #WKH SURGXFHUV1# # ,Q# DGGLWLRQ/# WKLV#PRGHO# LV# FDSDEOH# RI4

$JHQF\#VHOHFWHG#HPLVVLRQV#OHYHOV#WDNHQ#IURP#9HUVLRQ SURGXFLQJ# EDVHOLQH# DLU# HPLVVLRQ# IRUHFDVWV# DQG
6# RI# WKH#1DWLRQDO# 3DUWLFXODWHV# ,QYHQWRU\# +13,,# WR HVWLPDWHV#RI#DLU#HPLVVLRQV#OHYHOV#XQGHU#YDULRXV#FRQWURO
VHUYH# DV# WKH# EDVHOLQH1# # )RU# ERWK# 30 # DQG# 30 / VFHQDULRV# DW# WKH# QDWLRQDO/# DQG# 1(5&# UHJLRQ# DQG43 518
KRZHYHU/#(3$#XSGDWHG#13,#HVWLPDWHV#WR#UHIOHFW#WKH VXEUHJLRQDO/# OHYHO1# #$# IXOO# H[SODQDWLRQ# RI# WKH# ,30
HPLVVLRQV#IURP#WKH#1DWLRQDO#(PLVVLRQ#7UHQGV#+1(7, PRGHO# DQG# WKH# DVVXPSWLRQV# (3$# XVHG# IRU# WKLV
LQYHQWRU\1##2QFH#(3$#ILQDOL]HG#WKH#EDVH#\HDU#OHYHOV/ SURVSHFWLYH# DQDO\VLV# PD\# EH# IRXQG# LQ# $QDO\]LQJ
WKH#$JHQF\# SURMHFWHG# 4<<3# HPLVVLRQV# WR# 5333# DQG (OHFWULF#3RZHU#*HQHUDWLRQ#XQGHU#WKH#&$$$/#(3$/
5343#XQGHU#ERWK#WKH#3UH0#DQG#3RVW0#&$$$#VFHQDULRV1 -XO\#4<<91
$W# WKH# WLPH# WKH# HPLVVLRQV# GDWD# EDVH# VHOHFWLRQ#ZDV
PDGH/#WKH#13,#ZDV#WKH#PRVW#FRPSUHKHQVLYH#VRXUFH#RI 7KLV#DSSHQGL[#ILUVW#SURYLGHV#DQ#RYHUYLHZ#RI#3UH0
HPLVVLRQ#HVWLPDWHV#RI#DOO#FULWHULD#SROOXWDQW#HPLVVLRQV1 DQG#3RVW0&$$$#VFHQDULR#GHYHORSPHQW1##,W#GLVFXVVHV
2WKHU#DYDLODEOH#GDWD#VHWV/#VXFK#DV#WKDW#DYDLODEOH#IURP

6WDWHV# DQG# WKH#'LVWULFW# RI# &ROXPELD1# #$OO# H[LVWLQJ

5

$# VHSDUDWH# PHWKRGRORJ\# ZDV# XVHG# WR# HVWLPDWH# PHUFXU\ PRGHO#UHILQHPHQWV#PDGH#IRU#,30#9HUVLRQ#:14#DQG#WKH#ODWHVW#EDVH4

HPLVVLRQV1# # 0HUFXU\# HPLVVLRQV# DUH# GLVFXVVHG# LQGHSHQGHQWO\ FDVH# IRUHFDVWV1# # +(3$/#2IILFH#RI#$LU# DQG#5DGLDWLRQ/#$QDO\]LQJ
EHJLQQLQJ#RQ#SDJH#$07;#RI#WKLV#DSSHQGL[1 (OHFWULF#3RZHU#*HQHUDWLRQ#XQGHU#WKH#&$$$/#0DUFK#4<<;1,

7KLV# GRFXPHQW#ZDV# XSGDWHG# LQ#0DUFK# 4<<;# WR# GHVFULEH5
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NH\#IDFWRUV#LQIOXHQFLQJ#WKH#5333#DQG#5343#HVWLPDWHV/ PHDVXUHV# FRQWDLQHG# LQ# WKH# 3UH0&$$$# VFHQDULR/
VXFK#DV#WKH#WLPLQJ#RI#PRGHOLQJ#GHFLVLRQV#ZLWK#UHVSHFW LQFRUSRUDWHV#HPLVVLRQ#FRQWUROV#DVVRFLDWHG#ZLWK# # WKH
WR# FRQWURO# SURJUDPV# DQG# DYDLODEOH# GDWD1# # ,Q# WKH 4<<3# $PHQGPHQWV1# # 'XH# WR# WKH# QHFHVVLW\# RI
IROORZLQJ# VHFWLRQ/# WKHUH# LV# D# FRPSDULVRQ# RI# WKH GHYHORSLQJ# HPLVVLRQV# VFHQDULRV# HDUO\# LQ# WKH
SURVSHFWLYH#DQDO\VLV#EDVH#\HDU#LQYHQWRU\#DQG#HPLVVLRQV SURVSHFWLYH#DQDO\VLV#SURFHVV/#WKH#H[DFW#SURYLVLRQV#RI
SURMHFWLRQV#ZLWK# RWKHU# H[LVWLQJ# GDWD1# # # 6XEVHTXHQW VRPH#UHJXODWRU\#SURJUDPV#FRXOG#QRW#EH#IRUHVHHQ1##)RU
VHFWLRQV# DGGUHVV# WKH# LQIOXHQFH# RI# 7LWOH# 4# SURJUHVV H[DPSOH/#GHFLVLRQV#DERXW#KRZ#WR#WUDQVODWH#WKH#27$*
UHTXLUHPHQWV#DQG# WKH#PDMRU#VRXUFHV#RI#XQFHUWDLQW\/ UHFRPPHQGDWLRQV# LQWR# UHJLRQDO# 12 # FRQWURO
DQG# SURYLGH# GHWDLOHG# EUHDNGRZQV# RI# HPLVVLRQV UHTXLUHPHQWV#KDG#QRW#EHHQ#PDGH/#VR#HVWLPDWHV#ZHUH
SURMHFWLRQV# IRU# WKH# ILYH# PDMRU# VRXUFH# FDWHJRULHV PDGH#RQ#DIIHFWHG#VRXUFHV/#JHRJUDSKLF#FRYHUDJH/#DQG
UHVSRQVLEOH#IRU#DLU#SROOXWLRQ=##LQGXVWULDO#SRLQW/#XWLOLW\/ FRQWURO#OHYHOV1
QRQURDG/#PRWRU#YHKLFOH/#DQG#DUHD#VRXUFHV1##)RU#HDFK#RI
WKHVH#VRXUFH#FDWHJRULHV#WKLV#DSSHQGL[#SURYLGHV=##+4,#DQ (3$#LQFOXGHG#LQ#WKH#3RVW0&$$$#VFHQDULR=
RYHUYLHZ#RI#WKH#DSSURDFK#XVHG#WR#PDNH#WKH#HPLVVLRQV
HVWLPDWHV>#+5,#D#GLVFXVVLRQ#RI#KRZ#EDVH#\HDU#HPLVVLRQV ü 7LWOH# ,#92&#DQG#12 # UHDVRQDEO\#DYDLODEOH
OHYHOV#ZHUH# GHWHUPLQHG># +6,# DQ# H[SODQDWLRQ# RI# KRZ FRQWURO#WHFKQRORJ\# +5$&7,#DQG#UHDVRQDEOH
JURZWK#SURMHFWLRQV#ZHUH#GHWHUPLQHG>#+7,#DQ#RXWOLQH#RI IXUWKHU# SURJUHVV# +5)3,# UHTXLUHPHQWV# IRU
WKH#DVVXPSWLRQV#PDGH#IRU#WKH#FRQWURO#VFHQDULRV>#DQG R]RQH#QRQDWWDLQPHQW#DUHDV#+1$$V,>
+8,#D#VXPPDU\#RI#WKH#HPLVVLRQV#HVWLPDWHV#IRU#ERWK#WKH
3UH0#DQG#3RVW0&$$$#VFHQDULRV1 ü 7LWOH# ,,# PRWRU# YHKLFOH# DQG# QRQURDG

Scenario Development

(3$#SURMHFWHG#HPLVVLRQV#E\#DGMXVWLQJ#4<<3#EDVH
\HDU#HPLVVLRQV#WR#UHIOHFW#SURMHFWHG#HFRQRPLF#DFWLYLW\
OHYHOV# LQ# 5333# DQG# 5343/# DQG# DSSO\LQJ# IXWXUH# \HDU
FRQWURO# DVVXPSWLRQV1# # 7KH# UHVXOWLQJ# HVWLPDWHV
GHSHQGHG# ODUJHO\#XSRQ#WKUHH#IDFWRUV=# #KRZ#WKH#EDVH
\HDU#LQYHQWRU\#ZDV#VHOHFWHG/#ZKDW#LQGLFDWRUV#ZHUH#XVHG
WR# IRUHFDVW# JURZWK/# DQG# ZKDW# VSHFLILF# UHJXODWRU\
SURJUDPV#ZHUH# LQFRUSRUDWHG# LQ# WKH#3UH0# DQG#3RVW0
&$$$#VFHQDULRV1##7KHVH#WKUHH#IDFWRUV#DUH#DGGUHVVHG#LQ
7DEOHV#$04# WKURXJK#$061# #7DEOH#$04#KLJKOLJKWV# WKH
DSSURDFK# (3$# XVHG# WR# HVWDEOLVK# WKH# EDVH# \HDU
LQYHQWRU\1# #7KH# LQGLFDWRUV# WKH#$JHQF\# UHOLHG#RQ# WR
IRUHFDVW# JURZWK# DQG# SUHGLFW# IXWXUH# DFWLYLW\# OHYHOV/
DORQJ# ZLWK# WKH# DQDO\WLFDO# DSSURDFK# (3$# XVHG# WR
SURMHFW#HPLVVLRQV/#DUH#VKRZQ#LQ#7DEOH#$051##7KH#3UH0
DQG#3RVW0&$$$#UHJXODWRU\#VFHQDULRV#DUH#VXPPDUL]HG
LQ#7DEOH#$061

2I# WKH# IDFWRUV# WKDW# LQIOXHQFH#(3$*V# HPLVVLRQV
SURMHFWLRQV#IRU#5333#DQG#5343/#WKH#PRVW#VLJQLILFDQW#LV
WKH#VXLWH#RI##DLU#SROOXWLRQ#UHJXODWLRQV#DQG#SURJUDPV#WKH
$JHQF\# LQFRUSRUDWHG# LQ# WKH# 3UH0# DQG# 3RVW0&$$$
VFHQDULRV1##)RU#WKH#3UH0&$$$#VFHQDULR/#DLU#SROOXWLRQ
FRQWUROV#DUH#IUR]HQ#DW#WKHLU#4<<3#OHYHOV>#RQO\#VWDQGDUGV
DQG#LQLWLDWLYHV#LPSOHPHQWHG#SULRU#WR#WKH#&$$$V#DUH
LQFOXGHG1##7KH#3RVW0&$$$#VFHQDULR/#LQ#DGGLWLRQ#WR#WKH

[

[

HQJLQH2YHKLFOH#SURYLVLRQV>

ü 7LWOH#,,,#50#DQG#70\HDU#PD[LPXP#DFKLHYDEOH
FRQWURO#WHFKQRORJ\#+0$&7,#VWDQGDUGV>#

ü 7LWOH#,9#62 #DQG#12 #HPLVVLRQV#SURJUDPV5 [
IRU#XWLOLWLHV>

ü 7LWOH#9#SHUPLWWLQJ#V\VWHP#IRU#SULPDU\#VRXUFHV
RI#DLU#SROOXWLRQ>#DQG

ü 7LWOH#9,#HPLVVLRQV# OLPLWV#IRU#FKHPLFDOV#WKDW
GHSOHWH#VWUDWRVSKHULF#R]RQH1

7KLV#VFHQDULR#DOVR#DVVXPHV#WKH#LPSOHPHQWDWLRQ#RI
D#UHJLRQ0ZLGH#12 #FDS#DQG#WUDGH#V\VWHP#IRU#WKH#HQWLUH[
27$*# GRPDLQ # DQG# D# VLPLODUO\# GHVLJQHG# # WUDGLQJ6

SURJUDP#IRU#WKH#2]RQH#7UDQVSRUW#5HJLRQ#+275,#WKDW
LV#FRQVLVWHQW#ZLWK#3KDVH#,,#RI#WKH#2]RQH#7UDQVSRUW
&RPPLVVLRQ# +27&,# 12 # 0HPRUDQGXP# RI[
8QGHUVWDQGLQJ#+028,1##)RU#PRWRU#YHKLFOHV/#HPLVVLRQ
UHGXFWLRQV# DVVRFLDWHG#ZLWK# D# 7<06WDWH# ORZ# HPLVVLRQ
YHKLFOH#+/(9,#SURJUDP#ZHUH#DOVR#LQFOXGHG#LQ#WKH#3RVW0
&$$$# VFHQDULR1# # $#PRUH# GHWDLOHG# RXWOLQH# RI# WKH
FRQWUROV# LQFOXGHG# LQ#ERWK#WKH#3UH0#DQG#3RVW0&$$$
VFHQDULRV#LV#SURYLGHG#LQ#7DEOH#$061

7KH#12 #FRQWURO#SURJUDP#LQFRUSRUDWHG#LQ#WKH#3RVW0&$$$#VFHQDULR6
[

PD\# QRW# UHIOHFW# WKH#12 # FRQWUROV# WKDW# DUH# DFWXDOO\# LPSOHPHQWHG# LQ# D[
UHJLRQDO#R]RQH#WUDQVSRUW#UXOH1
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Table A-1
Base Year Inventory - Summary of Approach

Sector Analysis Approach/Data Source s

Industrial Point 1985 National Acid Precipitation Assessment Program (NAPAP) emissions
Sources inventory grown to 1990 based on historical Bureau of Economic Analysis (BEA)

earnings data.
PM  emissions based on total suspended particulate (TSP) emissions and10

particle-size multipliers.

Utilities The 1990 utility emission estimates are from the 1990 NPI.

Nonroad Nonroad Engines/Vehicles (VOC, NO , CO, PM ):  1991 Office of Mobile Sourcesx 10

(OMS) Nonroad Inventory.
Nonroad Engines/Vehicles (SO ) and Aircraft, Commercial Marine Vessels,2

Railroads:  1985 NAPAP grown to 1990 based on historical BEA earnings data.

Motor Vehicles Federal Highway Administration (FHWA) travel data, MOBIL5a/PART5 emission
factors.

Area Sources 1985 NAPAP inventory grown to 1990 based on historical BEA earnings data and
State Energy Data Systems (SEDS) fuel use data; emission factor changes for
selected categories.
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Table A-2
Analysis Approach by Major Sector

Sector Growth Forecast Analysis Approach

Industrial 1995 BEA Gross State Product (GSP) VOC, NO  — Emission Reduction and Cost
Point Projections by State/Industry. Analysis Model (ERCAM):  applies BEA

x

growth projection to base year emissions and
applies future year controls as selected by the
user.
PM , SO , CO — While no formal model10 2

exists, the same basic approach applied in
ERCAM was used for these pollutants. 

Utilities Projections of heat input by unit based SO , NO  — Integrated Planning Model (IPM).
on National Electric Reliability Council VOC, PM , CO — Base year emissions rates
(NERC) data, price and demand or AP-42 emission factors applied to IPM
forecasts, and technology projected heat input by unit.
assumptions.

2 x

10

Nonroad 1995 BEA GSP and Population VOC, NO  — ERCAM.
Projections by State/Industry. PM , SO , CO — ERCAM approach (no

x

10 2

formal model).

Motor MOBILE Fuel Consumption Model NO , VOC, CO — ERCAM:  applies MOBIL5a
Vehicles (FCM) National Vehicle Miles emission factors to projected VMT by month

Traveled (VMT) Projection Scaled to and county/vehicle type/roadway
Metropolitan/REST-of-State Areas by classification.
Population. PM , SO  — PART5 emission factors applied

x

10 2

to projected VMT.

Area 1995 BEA GSP and Population VOC, NO  — ERCAM.
Projections by State/Industry, and PM , SO , CO — ERCAM approach (no
USDA Agricultural Projections. formal model).

x

10 2
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Table A-3
Projection Scenario Summary by Major Sector

Sector Pre-CAAA Post-CAAA*

Industrial RACT held at 1990 levels. VOC and NO  RACT for all NAAs (except NO  waivers).
Point New control technique guidelines (CTGs) (VOC).

x x

0.15 pounds per million British thermal unit (lbs/MMBtu)
OTAG-wide NOx cap on fuel combustors of 250 MMBtu
per hour or above(NO ).x

OTAG Level 2 NO  controls across OTAG States (NO ).x x

2- and 4- year MACT standards (VOC).
Ozone Rate-of-Progress (3 percent per year)
requirements (further reductions in VOC).

Utilities 250 ton prevention of Title IV SO  emission allowance program (SO ).
Significant Deterioration Title IV Phase I and Phase II emission limits for all
(PSD) and New Source boiler types (NO ).
Performance Standards 250 ton PSD and NSPS.
(NSPS) held at 1990 levels. RACT and NSR for all non-waived (NO  waiver) NAAs
RACT and New Source (NO ).
Review (NSR) held at 1990 Phase II of the Ozone Transport Commission (OTC)
levels. NOx memorandum of understanding (MOU) (NO ).

2 2

x

x

x

x

0.15 lbs/MMBtu OTAG-wide seasonal NO  cap withx

banking/trading (NO ).x

Nonroad Controls (engine standards) Federal Phase I and II compression ignition (CI) engine
held at 1990 levels. standards (NO , PM).x

Federal Phase I and II spark ignition (SI) engine
standards (VOC, CO, NO ).x

Federal locomotive standards (NO , PM).x

Federal commercial marine vessel standards (NO ).x

Federal recreational marine vessel standards (VOC,
NO ).x

Motor Federal Motor Vehicle Control Tier 1 tailpipe standards (Title II) (VOC, NO ).
Vehicles Program (FMVCP) — engine 49-State LEV program (Title I) (VOC, NO , CO).

standards set prior to 1990. Phase 2 RVP limits (Title II) (VOC).
Phase 1 Reid vapor pressure I/M programs for ozone and CO NAAs (Title I) (VOC,
(RVP) limits. NO , CO).
I/M programs in place by Federal reformulated gasoline for ozone NAAs (Title I)
1990. (VOC, NO , CO).

x

x

x

x

California LEV (California only) (Title I) (VOC, NO ,x

CO).
California reformulated gasoline (California only) (Title
I) (VOC, NO , CO).x

Diesel fuel sulfur content limits (Title II) (SO , PM).2

Oxygenated fuel in CO NAAs (Title I) (CO).



Table A-3
Projection Scenario Summary by Major Sector

Sector Pre-CAAA Post-CAAA*

A-6

Area Controls held at 1990 levels. VOC and NO  RACT requirements.x

New CTGs (VOC).
2- and 4- year MACT standards (VOC).
Ozone Rate-of-Progress (3 percent per year)
requirements (further reductions in VOC).
PM NAA controls (PM).
Onboard vapor recovery (vehicle refueling) (VOC).
Stage II vapor recovery systems (VOC).

*Also includes all Pre-CAAA measures.
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'HFLVLRQV# DERXW# ZKLFK# FRQWURO# SURJUDPV# WR
LQFOXGH# LQ# WKH#3RVW0&$$$# VFHQDULR# DQG# KRZ# WKHLU
HPLVVLRQ#UHGXFWLRQV#ZHUH#PRGHOHG/#ZHUH#PDGH#GXULQJ
WKH#VXPPHU#RI#4<<91##:KLOH#VRPH#DGMXVWPHQWV#WR#WKH
HPLVVLRQ#SURMHFWLRQ#PHWKRGV#ZHUH#PDGH# VLQFH# WKDW
WLPH#LQ#UHVSRQVH#WR#UHYLHZ#FRPPHQWV/#RSSRUWXQLWLHV
ZHUH#QRW#DYDLODEOH#WR#UHYLVH#WKH#HPLVVLRQ#SURMHFWLRQV
RQFH#DLU#TXDOLW\#PRGHOLQJ#ZDV#LQLWLDWHG#XVLQJ#WKHVH#GDWD
VHWV1# #7KH# UHVXOW# LV# WKDW# WKHUH# DUH# VRPH#GLIIHUHQFHV
EHWZHHQ#WKH#HPLVVLRQV#PRGHOLQJ#SUDFWLFHV#EHLQJ#XVHG
FXUUHQWO\# LQ# (3$# UHJXODWRU\# DQDO\VHV# DQG# WKRVH
UHIOHFWHG#LQ#WKH#6HFWLRQ#;45#3URVSHFWLYH1##$V#H[DPSOHV/
WKH#92&#HPLVVLRQ#UHGXFWLRQV#RI#:#DQG#43#\HDU#0$&7
VWDQGDUGV#DUH#QRW#LQFOXGHG#LQ#WKH#3URVSHFWLYH/#QRU#DUH
&2/#12 /# 62 /# DQG# 30# HPLVVLRQ# EHQHILWV# RI# DQ\[ 5
0$&7# VWDQGDUGV1# 6LPLODUO\/# WKH# 12 # 6WDWH[
,PSOHPHQWDWLRQ#3ODQ#+6,3,#&DOO#DIIHFWV#55#6WDWHV/#QRW
6:/#DQG#27$*#/HYHO#5#FRQWUROV#DUH#QRW#DSSOLHG#WR#DOO
QRQ0HOHFWULFDO#JHQHUDWLQJ#XQLWV#+(*8V,#12 #VRXUFHV/[
RQO\#WR#FHPHQW#NLOQV#DQG#LQWHUQDO#FRPEXVWLRQ#HQJLQHV1

Comparison of the 
Base Year Inventory and
Emissions Projections 
with Other Existing Data

&RPSDULVRQ# RI# WKH# HPLVVLRQV# HVWLPDWHV# LQ# WKH
SURVSHFWLYH#DQDO\VLV#WR#KLVWRULFDO#HPLVVLRQV#HVWLPDWHV
GUDZQ# IURP# (3$*V# 1DWLRQDO# $LU# 3ROOXWDQW# DQG
(PLVVLRQV#7UHQGV# UHSRUWV# +KHUHDIWHU# UHIHUUHG# WR# DV
7UHQGV,#FDQ#SURYLGH#D#FKHFN#RQ#WKH#UHDVRQDEOHQHVV#RI
RXU#HPLVVLRQV#LQYHQWRULHV1##,Q#DGGLWLRQ/#FRPSDULVRQ#RI
HPLVVLRQV#SURMHFWLRQV# IURP# WKH#SURVSHFWLYH#DQDO\VLV
ZLWK#WKRVH#RI#WKH#*UDQG#&DQ\RQ#9LVLELOLW\#7UDQVSRUW
&RPPLVVLRQ#+*&97&,#VWXG\#RI#ZHVWHUQ#UHJLRQDO#KD]H
+5DGLDQ/# 4<<8># 6FLHQFH# )# 3ROLF\# $VVRFLDWHV/# 4<<8>
$UJRQQH/# 4<<8,# SURYLGHV# DQ# LQLWLDO# WHVW# RI# WKH
VHQVLWLYLW\# RI# HPLVVLRQV# SURMHFWLRQV# WR# EDVHOLQH
LQYHQWRULHV#DQG#JURZWK#DVVXPSWLRQV1##$QDO\VLV#RI#30
HPLVVLRQV#DQG#FRPSDULVRQ#RI#HVWLPDWHG#30#GDWD#ZLWK
REVHUYHG#30#GDWD#SUHVHQWHG#LQ#WKH#4<<:#1DWLRQDO#$LU
4XDOLW\#DQG#(PLVVLRQV#7UHQGV#5HSRUW#+(3$/#4<<;D,
DOVR#KHOSV#HYDOXDWH#WKH#SURVSHFWLYH#VWXG\*V#HPLVVLRQV
HVWLPDWLRQ#PHWKRGV1

Post-CAAA Emissions Estimates and
EPA Trends  Data

(3$# SXEOLVKHV# DQQXDO# 1DWLRQDO# $LU# 3ROOXWDQW
(PLVVLRQ#7UHQGV# UHSRUWV# WKDW# FRQWDLQ# HVWLPDWHV#RI
KLVWRULFDO#WUHQGV#LQ#HPLVVLRQV#RI#92&/#12 /#62 /#&2/[ 5
30 /#DQG#OHDG#+3E,1##&RPSDULVRQ#RI#WKH#7UHQGV#+(3$/43
4<<:D,#DQG#3RVW0&$$$#HVWLPDWHV#UHYHDOV#WKDW#IURP
4<<3# WR# 4<<8/# 92&/# 12 /# 62 /# &2/# DQG# 30[ 5 43
HPLVVLRQV#ILJXUHV#IURP#ERWK#DUH#VLPLODU1

)LJXUHV#$04#WKURXJK#$08#GLVSOD\#WKH#3UH0&$$$/
3RVW0&$$$/# DQG# 7UHQGV/# HPLVVLRQV# HVWLPDWHV# IRU
92&/# 12 /# 62 /# &2/# DQG# 30 UHVSHFWLYHO\1[ 5 43#
$OWKRXJK#WKH#3RVW0&$$$#DQG#7UHQGV#HPLVVLRQV#WUHQGV
DUH#FRPSDUDEOH#IRU#DOO#ILYH#RI#WKHVH#SROOXWDQWV/#WKHUH
DUH# VHYHUDO# LQVWDQFHV# ZKHUH# WKHUH# DUH# GLIIHUHQFHV
EHWZHHQ# WKH# HVWLPDWHV# IURP# WKHVH# WZR# GLIIHUHQW
VRXUFHV1##92&#HPLVVLRQV#DUH#KLJKO\#YDULDEOH#IURP#\HDU
WR#\HDU1# #7R# LOOXVWUDWH#WKLV#IOXFWXDWLRQ/#DQQXDO#7UHQGV
HVWLPDWHV/# DQG# ILYH# \HDU# 7UHQGV# LQFUHPHQWV/# DUH
SURYLGHG# LQ#)LJXUH#$04#IRU#WKH#\HDUV#4<;8#WR#4<<91
$OWKRXJK#WKH#4<<3#7UHQGV#HVWLPDWH#LV#ORZHU#WKDQ#WKH
SURVSHFWLYH#DQDO\VLV·#EDVH#\HDU#LQYHQWRU\/#WKH#JHQHUDO
HPLVVLRQV# WUHQG# SURMHFWHG# XQGHU# WKH# 3RVW0&$$$
VFHQDULR#LV#VLPLODU#WR#WKDW#UHSUHVHQWHG#E\#WKH#KLVWRULFDO
(3$#HVWLPDWHV#17

92&#HPLVVLRQV#HVWLPDWHV#QRW#RQO\#IOXFWXDWH#IURP#\HDU#WR7

\HDU/#EXW#DOVR#IURP#7UHQGV#UHSRUW#WR#7UHQGV#UHSRUW1##+DG#WKH#7UHQGV
UHSRUW#SXEOLVKHG#LQ#2FWREHU#RI#4<<9/#D#\HDU#HDUOLHU/#EHHQ#XVHG#DV
WKH#GDWD# VRXUFH# IRU#)LJXUH#$04/# WKH# 4<<3#7UHQGV#92&#HVWLPDWH
ZRXOG#KDYH#EHHQ#KLJKHU/#QRW#ORZHU/#WKDQ#WKH#SURVSHFWLYH#DQDO\VLV·
EDVH#\HDU#LQYHQWRU\1



Figure A-1.  Comparison of Pre-CAAA,  Post-CAAA,  and Trends  VOC 
Emissions Estimates
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$V#VKRZQ#LQ#)LJXUH#$05/#WKH#4<<8#7UHQGV#HVWLPDWH VXGGHQ#UHGXFWLRQ#LQ#62 #HPLVVLRQV#WKDW#UHVXOWHG#IURP
IRU#12 # HPLVVLRQV# H[FHHGV# WKH# 3RVW0&$$$#12 WKH# LPSOHPHQWDWLRQ# RI# WKH# DFLG# UDLQ# 62 # WUDGLQJ[ [
SURMHFWLRQ1##7KH#SULPDU\#LQIOXHQFH#RQ#12 #HPLVVLRQV SURJUDP#LQ#WKH#HDUO\#4<<3*V1##:KLOH#WKLV#UHGXFWLRQ#LV[
LQ#WKH#PLG04<<3V#ZDV#WKH#UHTXLUHPHQW#WR#LQVWDOO#5$&7 LQFRUSRUDWHG# LQ# WKH#3RVW0&$$$# VFHQDULR/# LW# LV#QRW
RQ#PDMRU#VWDWLRQDU\#VRXUFH#12 #HPLWWHUV# LQ#FHUWDLQ FDSWXUHG#XQWLO# WKH#\HDU# 5333#HPLVVLRQV#SURMHFWLRQV>[
R]RQH#QRQDWWDLQPHQW#DUHDV/#DQG#WKH#1RUWKHDVW#2751 SORWWLQJ#WKH#FRUUHVSRQGLQJ#WUHQG#OLQH#KDV#WKH#HIIHFW#RI
%HFDXVH#WKH#(3$#7UHQGV#UHSRUW#LV#VWLOO#LQ#WKH#SURFHVV#RI GLVWULEXWLQJ# WKHVH# HDUO\# UHGXFWLRQV# RYHU# WKH# HQWLUH
LQFRUSRUDWLQJ# WKH# 6WDWH·V# 4<<9# SHULRGLF# HPLVVLRQ GHFDGH#LQ#FRQVWDQW#DQQXDO#LQFUHPHQWV1##%HWZHHQ#4<<8
LQYHQWRULHV#LQ#WKH#1(7#GDWD#EDVH/#LW#LV#EHOLHYHG#WKDW DQG#5333#WKH#DFWXDO#UDWH#RI#62 #UHGXFWLRQ#ZLOO#DOPRVW
WKH#7UHQGV#YDOXHV#LQ#)LJXUH#$05#GR#QRW#FDSWXUH#DOO#RI FHUWDLQO\#VORZ#VR#WKDW#E\#WKH#\HDU#5333#3RVW0&$$$
WKH#12 #HPLVVLRQ#UHGXFWLRQV#WKDW#KDYH#RFFXUUHG#WR DQG#7UHQGV#HVWLPDWHV#ZLOO#EH#PXFK#PRUH#FRPSDUDEOH[
GDWH1# #:KHQ# WKHVH# 6WDWH# GDWD# DUH# LQFRUSRUDWHG# LQ WKDQ#WKH#4<<8#OHYHOV#GHSLFWHG#LQ#)LJXUH#$061#
7UHQGV/# LW# LV# H[SHFWHG# WKDW# WKH# 4<<3# WR# 4<<9#12[
HPLVVLRQV#WUHQG#OLQH#ZLOO#PRUH#FORVHO\#SDUDOOHO#WKH#3RVW0 3RVW0&$$$#DQG#7UHQGV#HPLVVLRQV#HVWLPDWHV# IRU
&$$$#HVWLPDWHV1 &2# +)LJ1#$07,#DQG#30 # +)LJ1#$08,# UHVSHFWLYHO\#DUH

&RPSDULVRQ# RI# 62 # 3RVW0&$$$# DQG# 7UHQGV YDOXHV#XVHG#WR#GHYHORS#WKH#3UH0#DQG#3RVW0&$$$/#DQG5
HVWLPDWHV#EDVHG#XSRQ#WKH#SURILOHV#SORWWHG#LQ#)LJXUH#$0 7UHQGV#SURILOHV#ZHUH#DGMXVWHG#WR#HOLPLQDWH#WKH#LQIOXHQFH
6#VKRZV#WKDW#WKH#4<<8#7UHQGV#HVWLPDWHV#DUH#VRPHZKDW RI#ZLQG#HURVLRQ/#D#QDWXUDO#VRXUFH#RI#30 # WKDW#FDQ
ORZHU#WKDQ#WKH#FRUUHVSRQGLQJ#SURVSHFWLYH#SURMHFWLRQ FDXVH# VLJQLILFDQW# IOXFWXDWLRQ# LQ# HPLVVLRQ# HVWLPDWHV
OLQH1# #7KLV# LV#EHFDXVH# WKH#7UHQGV#SURILOH# UHIOHFWV# WKH IURP# \HDU# WR# \HDU1# # (YHQ# WKRXJK# WKLV# VRXUFH# LV

5

5

5

43
VLPLODU#IRU#WKH#\HDUV#4<<3#DQG#4<<81##)RU#30 /#WKH43

43
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FRQWUROOHG#IRU/#WKHUH#LV#VWLOO#VLJQLILFDQW#YDULDELOLW\#LQ#WKH
\HDUO\#KLVWRULFDO#30 #HPLVVLRQV#HVWLPDWHV1##7R#FDSWXUH43
WKLV# YDULDELOLW\# LQ# WKH# 7UHQGV# HVWLPDWHV/# LQVWHDG# RI
SURYLGLQJ# HVWLPDWHV# DW# ILYH# \HDU# LQFUHPHQWV/# DQQXDO
7UHQGV# HPLVVLRQV# OHYHOV#DUH#GLVSOD\HG# LQ#)LJXUH#$081
)RU#WKH#\HDUV#VLQFH#WKH#DGRSWLRQ#RI#WKH#4<<3#&$$$/
ERWK#WKH#7UHQGV#HVWLPDWHV#DQG#WKH#3RVW0&$$$#VFHQDULR
SURMHFWLRQV# VKRZ#30 # HPLVVLRQV# UHPDLQLQJ# DW# WKH43
VDPH#UHODWLYH#OHYHO1##7KH#GUDVWLF#GURS#LQ#WKH#7UHQGV#OLQH
IURP# 4<;<# WR# 4<<3# LV# WKH# UHVXOW# RI# D# FKDQJH# LQ
PHWKRGRORJ\#XVHG#WR#FDOFXODWH#30 #HPLVVLRQV143

)LJXUHV#$04#WKURXJK#$08#FRQWDLQ#7UHQGV#HVWLPDWHV
IRU#4<;3#DQG#4<;8#LQ#DGGLWLRQ#WR#WKH#4<<3#DQG#4<<8
YDOXHV#SULPDULO\#GLVFXVVHG#DERYH1##7KLV#LQIRUPDWLRQ#LV
LQFOXGHG# WR# SURYLGH# D# EURDGHU# SLFWXUH# RI# DFWXDO
HPLVVLRQV# OHYHOV#RYHU# WKH# ODVW#48#\HDUV#DQG# WR#VKRZ
KRZ# WKH# JHQHUDO# KLVWRULFDO# WUHQGV# LQ# HPLVVLRQV
FRPSDUH#WR#WKH#SURMHFWHG#IXWXUH#WUHQGV#XQGHU#ERWK#WKH
3UH0#DQG#3RVW0&$$$#VFHQDULRV1##&ORVH#FRPSDULVRQ#RI
SUH04<<3#7UHQGV#HVWLPDWHV#ZLWK#4<<3#WR#SUHVHQW#7UHQGV
HVWLPDWHV# DQG# SURVSHFWLYH# DQDO\VLV# SURMHFWLRQV/
KRZHYHU/# KDV# WKH# SRWHQWLDO# WR# EH# PLVOHDGLQJ1
%HJLQQLQJ#LQ#4<<3#WKHUH#ZDV#D#VLJQLILFDQW#FKDQJH#LQ#WKH
PHWKRGRORJ\#XVHG#WR#HVWLPDWH#7UHQGV#HPLVVLRQV1##7KH
4<;3# DQG# 4<;8# ILJXUHV#SUHVHQWHG#KHUH# DUH# LQWHQGHG
RQO\#IRU#JHQHUDO#FRPSDULVRQ1###



Figure A-2.  Comparison of Pre-CAAA, Post-CAAA, and Trends 
NO x  Emissions Estimates

0

5

10

15

20

25

30

19
80

19
90

20
00

20
10

Y ear

E
m

is
si

on
s 

in
 S

ho
rt

 T
on

s
(M

ill
io

ns
) Pre-CAAA

Post-CAAA

Trends

Figure A-3.  Comparison of Pre-CAAA, Post-CAAA, and Trends 
SO Emissions Estimates
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Figure A-5. Comparison of Pre-CAAA, Post-CAAA, and Trends 
PM 10  Emissions Estimates
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Figure A-4.  Comparison of Pre-CAAA, Post-CAAA, and Trends 
CO Emissions Estimates
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Prospective Analysis and GCVTC
Emissions Estimates

7KH#*&97&#FRQGXFWHG/#IRU#WKH#:HVWHUQ#6WDWHV/
DQ#DLU#SROOXWLRQ#DQDO\VLV#WKDW#SURMHFWHG#HPLVVLRQV#IRU
VHOHFWHG#SROOXWDQWV#IURP#4<<3#EDVH#\HDU#OHYHOV#IRU#WKH
\HDU#5333#DQG#HYHU\#WHQWK#VXEVHTXHQW#\HDU#XS#WR#53731
&RPSDULVRQ#RI#WKH#5333#DQG#5343#*&97&#VWXG\#DQG
SURVSHFWLYH#DQDO\VLV#3RVW0&$$$#VFHQDULR#SURMHFWLRQV
IRU# WKH#:HVWHUQ# 6WDWHV# LQGLFDWH# WKDW# DOWKRXJK# WKHLU
HVWLPDWHV# IRU#12 /# 62 /# DQG# 30 # DUH# VRPHZKDW[ 5 518
GLIIHUHQW/# WKHVH# GLIIHUHQFHV# DULVH# IURP# WKH# XVH# RI
GLIIHUHQW#EDVHOLQH# LQYHQWRULHV# LQ# WKH# WZR#VWXGLHV/#RU
IURP#VSHFLILF#UHJLRQDO#UHGXFWLRQV#QRW#LQFRUSRUDWHG#LQ
WKH#SURVSHFWLYH#VWXG\#VFHQDULRV#+7DEOH#$07,1

12 #DQG#62 #EDVH#\HDU#ILJXUHV#LQ#WKH#SURVSHFWLYH[ 5
DQDO\VLV#DUH#DSSUR[LPDWHO\#43048#SHUFHQW#KLJKHU#WKDQ
WKH# FRUUHVSRQGLQJ# HVWLPDWHV# LQ# WKH#*&97&# VWXG\1
7KH#GLIIHUHQFH#LV#PRVW#OLNHO\#WKH#UHVXOW#RI#WKH#VHSDUDWH
LQYHQWRULHV#WKDW#DUH#UHOLHG#XSRQ#E\#WKH#WZR#DQDO\VHV#WR
GHYHORS# WKHLU# UHVSHFWLYH#EDVH# \HDU# HPLVVLRQV# OHYHOV1
9HUVLRQ#6#RI#WKH#13,/#WKH#SULPDU\#VRXUFH#RI#EDVH#\HDU
HPLVVLRQV#GDWD#IRU#WKH##SURVSHFWLYH#DQDO\VLV/#LV#ODUJHO\
GHULYHG#IURP#4<;8#HPLVVLRQV#ILJXUHV#WKDW#DUH#DGMXVWHG
WR#4<<3#OHYHOV#XVLQJ#%($#JURZWK#SURMHFWLRQV1##7KLV
LQYHQWRU\#GRHV#QRW#FDSWXUH#WKH#HIIHFW#RI#QHZ#FRQWUROV
DQG# WHFKQRORJ\#FKDQJH#RQ#HPLVVLRQV#EHWZHHQ# 4<;8
DQG#4<<31##7KH#*&97&#EDVH#\HDU#HVWLPDWHV#IRU#12[
DQG# 62 /# EDVHG# SULPDULO\# RQ# 6WDWH# SURYLGHG# SRLQW5
VRXUFH#HPLVVLRQV#ILJXUHV#IURP#RQH#RI#WKH#\HDUV#4<<3
WR# 4<<5/#KRZHYHU/# LQFRUSRUDWH# WKHVH# HIIHFWV1# #$V# D
UHVXOW/#4<<3#HPLVVLRQV#HVWLPDWHV#LQ#WKH#*&97&#VWXG\
DUH#ORZHU#WKDQ#WKRVH#LQ#WKH#SURVSHFWLYH#DQDO\VLV1##

'XH#WR#WKH#GLIIHUHQFH#LQ#WKH#WZR#VWXGLHV*#EDVH#\HDU
12 #HVWLPDWHV/#WKHLU#SURMHFWHG#DEVROXWH#OHYHOV#RI#12[ [
HPLVVLRQV#DOVR#GLIIHU1##%RWK#VWXGLHV/#KRZHYHU/#HVWLPDWH
WKDW#12 #SROOXWLRQ#ZLOO#GHFUHDVH#DW#D#VLPLODU#UDWH#IURP[
4<<3# OHYHOV1# #7KH# SURVSHFWLYH# DQDO\VLV# 3RVW0&$$$
VFHQDULR#VKRZV#D#49#SHUFHQW#GURS#E\#WKH#\HDU#5343/
ZKLOH#WKH#*&97&#HVWLPDWHV#D#4:#SHUFHQW#UHGXFWLRQ1

62 # SURMHFWLRQV# IRU# WKH# WZR# VWXGLHV# DUH# QRW5
FKDUDFWHUL]HG# E\# VLPLODU# SHUFHQWDJH# FKDQJHV# LQ
HPLVVLRQV1##,Q#IDFW/#XQGHU#WKH#3RVW0&$$$#VFHQDULR#WKH
SURVSHFWLYH# DQDO\VLV# HVWLPDWHV# DQ# LQFUHDVH# LQ# 625
HPLVVLRQ# IURP# 4<<3# WR# 5343# RI# DERXW# 48# SHUFHQW/
ZKLOH#WKH#*&97&#VWXG\#VKRZV#URXJKO\#DQ#44#SHUFHQW
GHFUHDVH#RYHU#WKLV#VDPH#WLPH#SHULRG1##7KH#UHDVRQ#IRU
WKLV# GLVSDULW\# LV# WKDW# RQO\# WKH# *&97&# HPLVVLRQV
IRUHFDVWV# WDNH# LQWR# DFFRXQW# VSHFLILF#PRGHUQL]DWLRQ
SODQV# IRU# WKH#.HQQHFRWW08WDK#&RSSHU#&RUSRUDWLRQ
ZKLFK#DUH#SUHGLFWHG#WR#ORZHU#IXWXUH#62 #HPLVVLRQV#LQ5
WKH#:HVW#E\#DSSUR[LPDWHO\#63#WKRXVDQG#WRQV#SHU#\HDU
+WS\,/# DV# ZHOO# DV/# D# UHJLRQDO# HOHFWULF# XWLOLW\# FXW# RI
URXJKO\#;3#WKRXVDQG#WS\1##7RJHWKHU/#WKHVH#DQWLFLSDWHG
UHGXFWLRQV# DFFRXQW# IRU# WKH# EXON# RI# WKH# GLIIHUHQFH
EHWZHHQ#WKH#WZR#VWXGLHV#IXWXUH#\HDU#HVWLPDWHV1##

(PLVVLRQV#ILJXUHV#IRU#30 #DUH#WKH#VRXUFH#RI#WKH518
ODUJHVW#GLVSDULW\#EHWZHHQ#WKH#SURVSHFWLYH#DQDO\VLV#DQG
WKH#*&97&#VWXG\1##,Q#JHQHUDO/#HPLVVLRQV#HVWLPDWHV#DUH
URXJKO\#73#SHUFHQW# ORZHU# LQ#WKH#IRUPHU#WKDQ# LQ#WKH
ODWWHU1##7KLV#LV#GXH#WR#D#GLIIHUHQFH#LQ#WKH#LQYHQWRULHV
XVHG#WR#GHYHORS#WKH#4<<3#EDVH#\HDU#30 #HVWLPDWHV1518
:KLOH#WKH#PRUH#UHFHQW#SURVSHFWLYH#DQDO\VLV#UHOLHG#RQ
13,# GDWD# WKDW# ZDV# XSGDWHG# WR# LQFRUSRUDWH# 1(7
HVWLPDWHV#WKDW#UHIOHFWHG#UHYLVLRQV#WR#30 #HPLVVLRQV518
IDFWRUV# IRU# IXJLWLYH# GXVW/# WKH# *&97&# VWXG\# ZDV
FRQGXFWHG#SULRU#WR#WKH#ORZHULQJ#RI#WKHVH#IDFWRUV1##$V
D#UHVXOW/#WKH#30 #HVWLPDWHV#LQ#WKH#*&97&#VWXG\#DUH518
FRQVLGHUDEO\# KLJKHU# WKDQ# WKRVH# LQ# WKH# SURVSHFWLYH
DQDO\VLV1##7KH#SHUFHQW#FKDQJH#LQ#30 #HPLVVLRQV#IURP518
4<<3#WR#5343/#KRZHYHU/#LV#VLPLODU#LQ#WKH#WZR#VWXGLHV
+DSSUR[LPDWHO\#43#SHUFHQW#LQ#SURVSHFWLYH#DQDO\VLV#DQG
DSSUR[LPDWHO\#46#SHUFHQW#LQ#*&97&#VWXG\,1#
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Prospective Analysis PM 2.5 Emissions
Estimates and Observed Data

The 1997 National Air Quality and Emissions
Trends Report provides a summary of PM2.5
concentration speciation data.  This report shows
the relative contribution of the major PM emissions
source components (crustal material, carbonaceous

particles, nitrate, and sulfate) to ambient PM2.5
concentrations in urban and nonurban areas
throughout the U.S.  Comparison of primary PM2.5
emissions estimates generated for this analysis with
the observed concentration data presented in the 1997
report indicates that the ratio in the prospective study
of crustal material to primary carbonaceous particles
is high.  At least part of this apparent overestimation

Figure A-6
1990 Primary PM2.5 Emissions by EPA Region (tons/year)

Table A-4
Comparison of Emissions:  Prospective Analysis and GCVTC Stud

1990 2000 2010

Post-CAA GCVTC Post-CAA GCVTC Post-CAA GCVTC

NOx 3,303,536 3,058,221 2,938,833 2,596,409 2,784,580 2,532,855

SO2 1,245,439 1,094,928 1,326,546 944,689 1,434,470 970,762

PM2.5 1,701,869 2,412,177 1,759,434 2,535,829 1,864,656 2,730,304

NOTE: The figures in this table represent the total annual emissions (tons per year) for the Western States:  Arizona, California,
Colorado, Idaho, Nevada, New Mexico, Oregon, Utah, and Wyoming.



EMISY ö EMIS90 õ GFACY õ
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RI# FUXVWDO# PDWHULDO# DQG# XQGHUHVWLPDWLRQ# RI HPLVVLRQV#E\#FRPELQLQJ#JURZWK#DQG#FRQWURO#HIIHFWV/
FDUERQDFHRXV#SDUWLFXODWHV/#KRZHYHU/#LV#GXH#WR#WKH#IDFW (3$#LGHQWLILHV#WKH#IROORZLQJ#WZR#RSWLRQV=
WKDW# PXFK# RI# WKH# HPLWWHG# FUXVWDO#PDWHULDO# TXLFNO\
VHWWOHV# DQG#GRHV#QRW#KDYH# D#TXDQWLILDEOH# LPSDFW#RQ
DPELHQW#DLU#TXDOLW\1##,Q#WKLV#DQDO\VLV/#ZH#DSSO\#D#IDFWRU
RI#315#WR#FUXVWDO#HPLVVLRQV#WR#HVWLPDWH#WKH#IUDFWLRQ#RI
FUXVWDO#30 #WKDW#PDNHV#LWV#ZD\#LQWR#WKH#%PL[HG#OD\HU%518
RI# WKH# DWPRVSKHUH# DQG# LQIOXHQFHV# SROOXWDQW
FRQFHQWUDWLRQV1##)LJXUH#$09#GLVSOD\V#WKH#EUHDNRXW#RI
SULPDU\# 30 # LQWR# LWV# DGMXVWHG# FUXVWDO# DQG518
FDUERQDFHRXV# +HOHPHQWDO# FDUERQ# +(&,# DQG# RUJDQLF
FDUERQ#+2&,,#FRPSRQHQWV1##7KH#ILJXUH#GLYLGHV#FUXVWDO
PDWHULDO#LQWR#WZR#VXEFDWHJRULHV#EDVHG#RQ#WKH#VRXUFH#RI
WKH#PDWHULDO#+IXJLWLYH#GXVW#RU#LQGXVWULDO#VRXUFHV,#DQG
DOVR#VKRZV#WKH#SRUWLRQ#RI#SULPDU\#30 #WKDW#LV#QHLWKHU518
FUXVWDO#QRU#FDUERQDFHRXV1# #7KH#UDWLRV/#RQH#IRU#HDFK
(3$#5HJLRQ/#RI#DGMXVWHG#FUXVWDO#PDWHULDO#WR#SULPDU\
FDUERQDFHRXV#SDUWLFOHV#SUHVHQWHG#LQ#)LJXUH#$09#DUH#LQ
OLQH# ZLWK# WKH# REVHUYHG# 30 # FRQFHQWUDWLRQ# GDWD518
SUHVHQWHG#LQ#WKH#4<<:#UHSRUW1

Industrial Point Sources

7KLV#VHFWLRQ#DGGUHVVHV#LQGXVWULDO#VHFWRU#HPLWWHUV#(
ERLOHUV#DQG#SURFHVVHV#(#WKDW#DUH# ODUJH#HQRXJK#WR#EH
LQFOXGHG#LQ#WKH#4<<3#HPLVVLRQV#GDWD#EDVH#DV#LQGLYLGXDO
SRLQW#VRXUFHV1##,Q#PRVW#FDVHV/#WKHVH#DUH#IDFLOLWLHV#WKDW
HPLW#PRUH# WKDQ# 433# WRQV# SHU# \HDU# RI# DW# OHDVW# RQH
FULWHULD#DLU#SROOXWDQW1##)RU#LQGXVWULDO#SRLQW#VRXUFH#92&
DQG#12 #HPLWWHUV/#WUHQG#DQDO\VLV#XVLQJ#WKH#(PLVVLRQ[
5HGXFWLRQ#DQG#&RVW#$QDO\VLV#0RGHO# +(5&$0,#ZDV
FRQGXFWHG#WR#SURMHFW#HPLVVLRQV#IRU#WKH#\HDUV#5333#DQG
5343#+3HFKDQ/#4<<7D>#4<<7E,1##7KH#VDPH#SURFHGXUHV
HPSOR\HG#LQ#WKH#92&#DQG#12 #SURMHFWLRQV#ZHUH#DOVR[
XVHG##LQ#GHYHORSLQJ#&2/#62 /#DQG#30 #HVWLPDWHV1##5 43

Overview of Approach

,Q# RUGHU# WR# HVWLPDWH# WKH# FRPELQHG# HIIHFWV# RI
DFWLYLW\#JURZWK#DQG#&$$#FRQWUROV#RQ#LQGXVWULDO#SRLQW
VRXUFHV/#WKH#EDVH#\HDU#4<<3#SRLQW#VRXUFH#LQYHQWRU\#ZDV
SURMHFWHG#WR#5333#DQG#5343#XVLQJ#JURZWK#IDFWRUV#IURP
WKH#%XUHDX#RI#(FRQRPLF#$QDO\VLV#+%($,/#DQG#&$$
FRQWURO#DVVXPSWLRQV1# #,Q# LWV#JXLGDQFH#IRU#SURMHFWLQJ

41 $JJUHJDWLQJ# DOO# EDVH# \HDU# HPLVVLRQV# DQG
FRQWURO#LQIRUPDWLRQ#DW#WKH#FRXQW\#OHYHO#DQG
SHUIRUPLQJ#DOO#SURMHFWLRQV#RQ#WKDW#EDVLV>#RU

51 5HWDLQLQJ#VRXUFH0VSHFLILF#LQIRUPDWLRQ#LQ#WKH
EDVH# \HDU# LQYHQWRU\# DQG# SHUIRUPLQJ
SURMHFWLRQV# RQ# D# VRXUFH0E\0VRXUFH# EDVLV
+(3$/#4<<4D,1

7KH#VHFRQG#RI#WKHVH#WZR#DSSURDFKHV#ZDV#VHOHFWHG/#DQG
IXWXUH#\HDU#HPLVVLRQV#ZHUH#SURMHFWHG#E\#PXOWLSO\LQJ
VRXUFH0VSHFLILF# EDVH# \HDU# HPLVVLRQV# E\# D
FRUUHVSRQGLQJ#JURZWK#IDFWRU#DQG#FRQWURO#IDFWRU1##7KH
GHFLVLRQ#WR#IROORZ#WKLV#RSWLRQ#ZDV#EDVHG#RQ#WKH#QHHG
WR#XVH#VRXUFH0OHYHO#HPLVVLRQV#HVWLPDWHV#DV#WKH# LQSXW
IRU#WKH#DLU#TXDOLW\#PRGHOLQJ#SKDVH#RI#WKH#SURVSHFWLYH
DQDO\VLV1

7KH# JURZWK# IDFWRUV# XVHG# LQ# WKLV# DQDO\VLV# IRU
SURMHFWLQJ#LQGXVWULDO#SRLQW#VRXUFH#HPLVVLRQV#DUH#IURP
4<<8#%($#LQGXVWU\0OHYHO#*URVV#6WDWH#3URGXFW#+*63,
DQG# SRSXODWLRQ# SURMHFWLRQV# E\# 6WDWH# +%($/# 4<<8,1
(5&$0#ZDV#XVHG#WR#PRGHO#92&#DQG#12 #HPLVVLRQV[
XQGHU# HDFK# RI# WKH# FRQWURO# VFHQDULRV1# # 7KH# EDVLF
DSSURDFK#IRU#SURMHFWLQJ#HPLVVLRQV# LQ#(5&$0# LV#DV
IROORZV=

ZKHUH=
(0,6  (PLVVLRQV#LQ#SURMHFWLRQ<

\HDU#\
(0,6  4<<3#EDVH#\HDU#HPLVVLRQV<3
*)$&  *URZWK#IDFWRU#IRU<

SURMHFWLRQ#\HDU#\
5(  )XWXUH#\HDU#UXOH<

HIIHFWLYHQHVV#+5(,
&(  )XWXUH#\HDU#FRQWURO<

HIILFLHQF\
5(  %DVH#\HDU#+4<<3,#5(<3
&(  %DVH#\HDU#+4<<3,#FRQWURO<3

HIILFLHQF\
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,Q#FDVHV#ZKHUH#WKH#IXWXUH#\HDU#FRQWURO#OHYHO#+5( HPLVVLRQ#FRQWUROV#RI#WKH#ODWWHU#KDOI#RI#WKH#4<;3*V#WKDW<
-#&( ,# LV# OHVV# VWULQJHQW# WKDQ# WKH#EDVH# \HDU# FRQWURO WKH#13,#EDVHOLQH#LQYHQWRU\#GRHV#QRW#FDSWXUH1#<
OHYHO/#4<<3#EDVH#\HDU#FRQWURO#OHYHOV#DUH#UHWDLQHG#+L1H1/
5( # DQG# &( # HTXDO# 4<<3# OHYHOV# LQ# WKH# HPLVVLRQ< <
SURMHFWLRQ#DOJRULWKP,1#

Base Year Emissions

7KH# EDVH# \HDU# 4<<3# SRLQW# VRXUFH# HPLVVLRQ
LQYHQWRU\#IRU#WKH#SURVSHFWLYH#DQDO\VLV#LV#9HUVLRQ#6#RI
WKH#13,/#RULJLQDOO\#GHYHORSHG#LQ#4<<7#DV#D#FRPSRQHQW
RI# WKH# 2IILFH# RI# 3ROLF\/# 3ODQQLQJ# DQG# (YDOXDWLRQ
+233(,*V# %1DWLRQDO# 3DUWLFXODWH# 0DWWHU# 6WXG\%
+3HFKDQ/#4<<7F>#3HFKDQ/#4<<8D,1##7KH#13,#LV#D#4<<3
DLU# HPLVVLRQV# LQYHQWRU\# IRU# WKH# 8QLWHG# 6WDWHV
+H[FOXGLQJ# $ODVND# DQG# +DZDLL,1# # 7KLV# GDWD# EDVH
FRQWDLQV#SODQW#DQG#SURFHVV#OHYHO#HPLVVLRQV#IRU#HDFK#RI
WKH#FULWHULD#SROOXWDQWV#H[DPLQHG#LQ#WKLV#DQDO\VLV1

,QGXVWULDO#SRLQW#VRXUFH#HPLVVLRQV#LQ#WKH#13,#ZHUH
HVWLPDWHG# XVLQJ# HPLVVLRQ# HVWLPDWHV# IURP# WKH# 4<;8
1DWLRQDO# $FLG# 3UHFLSLWDWLRQ# $VVHVVPHQW# 3URJUDP
+1$3$3,# ,QYHQWRU\#SURMHFWHG# WR# 4<<3# XVLQJ#%($
LQGXVWULDO# VHFWRU# HDUQLQJV1# #(PLVVLRQ# HVWLPDWHV# IRU
4<;8#ZHUH#SURMHFWHG#WR#4<<3#EDVHG#RQ#WKH#6WDWH0OHYHO
JURZWK# LQ# HDUQLQJV# E\# LQGXVWU\# +50GLJLW# 6WDQGDUG
,QGXVWULDO#&ODVVLILFDWLRQ#+6,&,#FRGH,1##(DFK#UHFRUG#LQ
WKH#SRLQW#VRXUFH#LQYHQWRU\#ZDV#PDWFKHG#ZLWK#WKH#%($
HDUQLQJV#GDWD#EDVHG#RQ#WKH#6WDWH#DQG#WKH#50GLJLW#6,&
FRGH1

7KH# LQGXVWULDO# VHFWRU# 4<<3# HPLVVLRQ# HVWLPDWLRQ
SURFHGXUHV# GR# QRW# DFFRXQW# IRU# WHFKQRORJLFDO
LPSURYHPHQWV# VLQFH# 4<;8# WKDW# PD\# KDYH# ORZHUHG
HPLVVLRQV#SHU#XQLW#RI#SURGXFWLRQ2RXWSXW/#QRU#GR#WKH\
DFFRXQW#IRU#HPLVVLRQ#FRQWUROV#WKDW#ZHUH#DGGHG#GXULQJ
WKLV# SHULRG1# # $V# D# UHVXOW/# WKH# EDVH# \HDU# HPLVVLRQV
HVWLPDWHV/# LI# ELDVHG/#PD\# RYHUVWDWH# LQGXVWULDO# SRLQW
VRXUFH# HPLVVLRQV# IRU# 4<<31# # ,Q# WKH#:HVWHUQ#6WDWHV/
ZLWK#WKH#LQFRUSRUDWLRQ#RI#WKH#*&97&#HVWLPDWHV/#WKH
4<<3#HPLVVLRQV#EDVHOLQH#IRU#WKLV#UHJLRQ#RI#WKH#FRXQWU\
PD\#EH# OHVV#ELDVHG1# #7KH#UHDVRQ# IRU# WKLV# LV# WKDW# WKH
*&97&# LQYHQWRU\# LV# EDVHG# XSRQ# 6WDWH0VXSSOLHG
HPLVVLRQV#LQIRUPDWLRQ#FRYHULQJ#RQH#RI#WKH#\HDUV#IURP
4<<3#WR#4<<51##7KHVH#PRUH#UHFHQW#6WDWH#UHSRUWV#UHIOHFW
WKH# HIIHFWV# RI# WHFKQRORJLFDO# LPSURYHPHQWV# DQG

7KH#1$3$3# ,QYHQWRU\#GRHV#QRW#FRQWDLQ#3043
DQG#30 #HPLVVLRQV#HVWLPDWHV1##$V#D#UHVXOW/#WKH#DQQXDO518
30 #DQG#30 #HPLVVLRQV# ILJXUHV# LQ# WKH#13,#ZHUH43 518
FDOFXODWHG# IURP# 4<;8# WRWDO# VXVSHQGHG# SDUWLFXODWH
+763,# HPLVVLRQV1# #7KHVH# 4<;8#763# HVWLPDWHV#ZHUH
SURMHFWHG# WR# 4<<3# XVLQJ#%($# GDWD# DQG# # HPLVVLRQV
HVWLPDWHV# IURP# HDFK# SRLQW# VRXUFH# LQ# WKH#1$3$3
,QYHQWRU\# +H[FOXGLQJ#VWHDP#HOHFWULF#XWLOLWLHV,1# #:KDW
SRUWLRQ#RI#4<<3#763#HPLVVLRQV#ZDV#30 #DQG#ZKDW43
SRUWLRQ#ZDV#30 #ZDV#WKHQ#GHWHUPLQHG1##,Q#RUGHU#WR518
PDNH# WKLV# GHWHUPLQDWLRQ/# KRZHYHU/# WKH# 4<<3# 763
HVWLPDWHV# ILUVW# KDG# WR# EH# DGMXVWHG# WR# HOLPLQDWH# WKH
HIIHFW# RI# SDUWLFXODWH# FRQWUROV/# EHFDXVH# LQ# RUGHU# WR
HVWLPDWH# SDUWLFOH# VL]H# GLVWULEXWLRQ# XVLQJ# (3$*V
&RPSLODWLRQ# RI# (PLVVLRQ# )DFWRUV# +(3$/# 4<<8,/
XQFRQWUROOHG#VRXUFH#GDWD#ZHUH#UHTXLUHG1# #2QFH# WKLV
DGMXVWPHQW#ZDV#PDGH/#30 #DQG#30 #HPLVVLRQV#ZHUH43 518
FDOFXODWHG#E\#DSSO\LQJ#D#6RXUFH#&ODVVLILFDWLRQ#&RGH
+6&&,0VSHFLILF#SDUWLFOH#VL]H#GLVWULEXWLRQ#IDFWRU#WR#WKH
4<<3#%XQFRQWUROOHG%#763#HPLVVLRQV#HVWLPDWHV1##7KHQ/
WKH#HIIHFWV#RI#SULPDU\#DQG#VHFRQGDU\#FRQWUROV#RQ#WKH
WZR#SROOXWDQWV#ZHUH#HVWLPDWHG#DQG#EDVH#\HDU#30 #DQG43
30 #HPLVVLRQV#ZHUH#FDOFXODWHG1##518

Growth Projections

7KH# EDVH# \HDU# 4<<3# SRLQW# VRXUFH# HPLVVLRQ
LQYHQWRU\# ZDV# SURMHFWHG# WR# 5333# DQG# 5343# WR
GHWHUPLQH#WKH#HIIHFWV#RI#3UH0&$$$#DQG#3RVW0&$$$
FRQWUROV#RQ#IXWXUH#\HDU#HPLVVLRQ#OHYHOV1##3RLQW#VRXUFH
HPLVVLRQV#JURZWK#LV#EDVHG#RQ#4<<8#%($#LQGXVWU\#*63
DQG# SRSXODWLRQ# SURMHFWLRQV# E\# 6WDWH# +%($/# 4<<8,1
(3$#JXLGDQFH#IRU#SURMHFWLQJ#HPLVVLRQV#+(3$/#4<<4D,
OLVWV# WKH# IROORZLQJ# HFRQRPLF# YDULDEOHV# +LQ# RUGHU# RI
SUHIHUHQFH,#IRU#SURMHFWLQJ#HPLVVLRQV=

ü 3URGXFW#RXWSXW>
ü 9DOXH#DGGHG>
ü (DUQLQJV>#DQG#
ü (PSOR\PHQW1

,Q#WKH#DEVHQFH#RI#SURGXFW#RXWSXW#SURMHFWLRQV/#(3$
JXLGDQFH#UHFRPPHQGV#YDOXH#DGGHG#SURMHFWLRQV1##9DOXH
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DGGHG#LV#WKH#GLIIHUHQFH#EHWZHHQ#WKH#YDOXH#RI#D#ILUP·V SURMHFWLRQV/#%($#HQVXUHV#FRQVLVWHQF\#ZLWK#QDWLRQDO
RXWSXW#DQG#WKH#LQSXWV#LW#SXUFKDVHV#IURP#RWKHU#ILUPV1 SURMHFWLRQV# RI# SRSXODWLRQ# IURP# WKH#%XUHDX# RI# WKH
%($#*63#SURMHFWLRQV#UHSUHVHQW#D#PHDVXUH#RI#YDOXH &HQVXV/#RI#WKH#ODERU#IRUFH#IURP#WKH#%XUHDX#RI#/DERU
DGGHG/#DQG#DUH#D#IXOOHU#PHDVXUH#RI#JURZWK#WKDQ#%($*V 6WDWLVWLFV#+%/6,/#RI#WKH#XQHPSOR\PHQW#UDWH#IURP#WKH
HDUQLQJV#SURMHFWLRQV#EHFDXVH#HDUQLQJV#UHSUHVHQWV#RQO\ &RQJUHVVLRQDO#%XGJHW#2IILFH/#DQG#RI#PLQLQJ#RXWSXW
RQH#FRPSRQHQW#RI#*631# #*63#PHDVXUHV#UHIOHFW#WKH IURP# WKH# 'HSDUWPHQW# RI# (QHUJ\# +'2(,1# # ,W# LV
YDOXH#DGGHG#WR#UHYHQXH#IURP#VHOOLQJ#D#SURGXFW#PLQXV LPSRUWDQW#WR#QRWH/#KRZHYHU/#WKDW#%($*V#SURMHFWLRQV
WKH#DPRXQWV#SDLG# IRU# LQSXWV# IURP#RWKHU# ILUPV1# #%\ DUH# EDVHG# RQ# WKH# DVVXPSWLRQ# WKDW# SDVW# HFRQRPLF
LQFRUSRUDWLQJ# LQSXWV# WR# SURGXFWLRQ/# *63# UHIOHFWV UHODWLRQVKLSV#ZLOO#FRQWLQXH#DQG#WKDW#QR#PDMRU#SROLF\
IXWXUH#FKDQJHV#LQ#SURGXFWLRQ#SURFHVVHV/#HIILFLHQF\/#DQG FKDQJHV#ZLOO#RFFXU1##7KH#JURZWK#IDFWRUV#XVHG#LQ#WKLV
WHFKQRORJLFDO#FKDQJHV1##$#FRPSDULVRQ#RI#%($*V#4<<8 DQDO\VLV# WKHUHIRUH#GR#QRW# H[SOLFLWO\# UHIOHFW#SRWHQWLDO
*63#SURMHFWLRQV#DQG#%($*V#4<<3#HDUQLQJV#SURMHFWLRQV IXWXUH# FKDQJHV# LQ# HFRQRPLF# FRQGLWLRQV# RU
LQGLFDWHV#WKDW#*63#JURZWK#IDFWRUV#DUH#VOLJKWO\#KLJKHU WHFKQRORJLHV# H[FHSW# WKRVH# WKDW#PD\#EH# UHIOHFWHG# LQ
WKDQ#WKH#HDUQLQJV#GDWD1# #7KLV# LV#PRUH#RIWHQ#WUXH#IRU KLVWRULFDO#LQGXVWU\#WUHQGV1
FDSLWDO0LQWHQVLYH#LQGXVWULHV#+H1J1/#PDQXIDFWXULQJ,#WKDQ
IRU# ODERU0LQWHQVLYH# LQGXVWULHV# +H1J1/# VHUYLFHV,1
&RPSRQHQWV# RI#*63# LQFOXGH# SD\PHQWV# WR# FDSLWDO1
7KLV# LV#DQ# LPSRUWDQW#GLVWLQFWLRQ# WR#PDNH#EHFDXVH# LW
LPSOLFLWO\#UHIOHFWV#WKH#HIIHFW#RI#IDFWRU#VXEVWLWXWLRQ#LQ
SURGXFWLRQ1# # $V# GLVFXVVHG# LQ# (3$*V# SURMHFWLRQV
JXLGDQFH/# IDFWRU# VXEVWLWXWLRQ# VKRXOG#EH# LQFOXGHG# LQ
JURZWK# SURMHFWLRQV/# PDNLQJ# YDOXH# DGGHG# GDWD
SUHIHUDEOH#WR#HDUQLQJV#GDWD#IRU#SURMHFWLQJ#HPLVVLRQV1#

)RU# UHDVRQV#PHQWLRQHG# DERYH/# WKH# 4<<8# %($
LQGXVWU\#*63# DQG# SRSXODWLRQ# SURMHFWLRQV# E\# 6WDWH
+%($/#4<<8,#ZHUH#VHOHFWHG#DV#WKH#EHVW#DYDLODEOH#JURZWK
IDFWRUV# IRU# SURMHFWLQJ# 4<<3# HPLVVLRQV# WR# 5333# DQG
5343# IRU# WKH# SURVSHFWLYH# DQDO\VLV1# # %($*V# *63
HVWLPDWHV#DUH#EURNHQ#GRZQ#E\#LQGXVWU\#VHFWRU#+50GLJLW
6,&#FRGHV,#DQG#6WDWH1##)RU#HDFK#UHFRUG#LQ#WKH#LQGXVWULDO
SRLQW# VRXUFH# FRPSRQHQW# RI# WKH# 13,/# D# OLQN# ZDV
HVWDEOLVKHG#EHWZHHQ#WKH#6WDWH#FRGH/#WKH#6,&#FRGH#ILHOG/
DQG# WKH#%($#*63#JURZWK#IDFWRUV1# #7KHQ#SURMHFWHG
IXWXUH# \HDU# HPLVVLRQV# IRU# HDFK#SRLQW# VRXUFH# UHFRUG
ZHUH#FDOFXODWHG#E\#PXOWLSO\LQJ#WKH#4<<3#HPLVVLRQV#E\
WKH#FRUUHVSRQGLQJ#%($#JURZWK#IDFWRU1

%($#*63#JURZWK# IDFWRUV#ZHUH#XVHG# WR#SURMHFW
LQGXVWULDO#SRLQW#VRXUFH#HPLVVLRQV#IRU#WKH#SURVSHFWLYH
DQDO\VLV#EHFDXVH#%($#GDWD#SURYLGH#JURZWK#E\#LQGXVWU\
RQ# D# 6WDWH0OHYHO# LQ# D# IRUP# WKDW# SURYLGHV# D
VWUDLJKWIRUZDUG# OLQN# WR# WKH# LQGXVWULDO# SRLQW# VRXUFH
FRPSRQHQW#RI# WKH#13,# +WKH#6,&#FRGH# ILHOG,1# #*63
JURZWK#IDFWRUV#DOVR#FRPSO\#ZLWK#(3$*V#JXLGDQFH#IRU
SURMHFWLQJ#HPLVVLRQV/#VLQFH#WKH\#UHSUHVHQW#D#PHDVXUH
RI#YDOXH#DGGHG1##,Q#WKH#GHYHORSPHQW#RI#WKH#%($#*63

Control Scenarios

7KH# 3UH0&$$$# VFHQDULR# UHSUHVHQWV# H[SHFWHG
SRLQW#VRXUFH#HPLVVLRQV#DIWHU#WKH#DSSOLFDWLRQ#RI#%($
*63# JURZWK# IDFWRUV/# ZLWK# 4<<3# OHYHOV# RI# FRQWURO
HIILFLHQF\# UHWDLQHG1# # 7KH# 3RVW0&$$$# VFHQDULR
LQFRUSRUDWHV#FRQWURO#HIILFLHQFLHV#EDVHG#RQ#PHDVXUHV
PDQGDWHG#E\#WKH#&$$$1# #7KH#FRQWURO#DVVXPSWLRQV
DVVRFLDWHG# ZLWK# HDFK# RI# WKH# WZR# VFHQDULRV# DUH
GHVFULEHG#VHSDUDWHO\#EHORZ1

Pre-CAAA Scenario

7KH# 3UH0&$$$# VFHQDULR# DVVXPHV# WKH
FRQWLQXDWLRQ# RI# 4<<3# FRQWURO# HIILFLHQFLHV# IRU# DOO
HPLWWHUV1##3RLQW#VRXUFH#HPLVVLRQV#RI#92&/#12 /#&2/[
62 /# 30 /# 30 /# DQG#1+ # XQGHU# WKH# 3UH0&$$$5 43 518 6
VFHQDULR#ZHUH#SURMHFWHG#WR#5333#DQG#5343#E\#DSSO\LQJ
%($#*63#JURZWK#IDFWRUV#WR#WKH#EDVH#\HDU#4<<3#SRLQW
VRXUFH#HPLVVLRQ#LQYHQWRU\#EDVHG#RQ#WKH#6WDWH#DQG#6,&
FRGH#GDWD#ILHOGV1

Post-CAAA Scenario

7KH#3RVW0&$$$#VFHQDULR#UHSUHVHQWV#SRLQW#VRXUFH
HPLVVLRQV#DIWHU#WKH#DSSOLFDWLRQ#RI#%($#*63#JURZWK
IDFWRUV/#DQG#WKH#HIIHFWV#RI#FRQWUROV#LPSOHPHQWHG#XQGHU
WKH# &$$$1# #&$$$# SURYLVLRQV# DIIHFWLQJ# LQGXVWULDO
SRLQW#VRXUFHV#LQFOXGH=
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ü 7LWOH#,,,#50\HDU#DQG#70\HDU#0$&7#VWDQGDUGV ü $#3148#OEV200%WX#12 #FDS#RQ#IXHO
+92&#RQO\,> FRPEXVWRUV#RI#583#00%WX#SHU#KRXU

ü 92&#DQG#12 #5$&7#UHTXLUHPHQWV#LQ#R]RQH UHJLRQ>#DQG[
1$$V>

ü 1HZ#FRQWURO#WHFKQLTXH#JXLGHOLQHV#+&7*V,>

[

RU#DERYH#DFURVV#WKH#27$*#6:06WDWH

ü 2]RQH#UDWH0RI0SURJUHVV#+523,#UHTXLUHPHQWV1

7KH#FRQWURO#DVVXPSWLRQV#XVHG#WR#HVWLPDWH#HPLVVLRQV
IURP#LQGXVWULDO#SRLQW#VRXUFHV#XQGHU#WKH#3RVW0&$$$
VFHQDULR# GLIIHU# E\# SROOXWDQW1# # )RU# HDFK# RI# WKH
SROOXWDQWV/# WKH# FRUUHVSRQGLQJ# FRQWUROV# DVVXPHG# WR
HIIHFW#HPLVVLRQV#LQ#5333#DQG#5343#DUH#EULHIO\#GHVFULEHG
LQ#7DEOH#$081

Table A-5
Industrial Point Source Control Assumptions For The Post-C AAA S cenario

Pollutant Point Source Control Measures

VOC Point source control measures for VOC include RACT, new CTGs, and Title III MACT
controls.  Title III MACT controls are generally as stringent, or more stringent, than RACT
controls and are thus the dominant control option for many source categories.  An 80
percent RE is assumed for all control measures.

NO Industrial point source NO  controls include NO  RACT, OTAG level 2 NO  controls, and ax x x x

0.15 lbs/MMBtu cap on fuel combustors of 250 MMBtu per hour and above across the
OTAG 37-State region.  Major stationary source NO  emitters in marginal and above NAAsx

and in the northeast Ozone Transport Region (OTR) are required to install RACT-level
controls under the ozone nonattainment-related provisions of Title I.  RACT control levels
are specified by each State and are based on an assumed rule effectiveness (RE) of 80
percent. 

CO No new CO controls were modeled for the Post-CAAA scenario, although some CO NAAs
may have adopted controls for specific point sources within NAAs.  

SO SO  nonattainment provisions of the CAAA do not specify any mandatory controls for SO2 2 2

emitters, though an emission cap of 5.6 million tons of SO  per year was set by the CAAA2

for industrial sources.  

PM  and Possible control initiatives for particulates under the CAA would result from the Title I10

PM provisions related to PM  nonattainment.  Because the controls are specific to each area,2.5 10

the CAAA PM  emissions for industrial point sources were assumed to be equivalent to the10

Pre-CAAA emissions.  Point source PM  emissions were also assumed to be unaffected2.5

by CAAA provisions.

NH Point source NH  emissions were assumed to be unaffected by CAAA provisions.3 3



The Benefits and Costs of the Clean Air Act, 1990 to 2010

A-18

Emission Summary

1DWLRQDO#SRLQW# VRXUFH# HPLVVLRQ#SURMHFWLRQV# IRU
5333#DQG#5343#IRU#HDFK#RI#WKH#SROOXWDQWV#DUH#VKRZQ#LQ
7DEOH#$091# #92&# HPLVVLRQV# IURP# LQGXVWULDO# SRLQW
VRXUFHV# LQ#WKHVH#WZR#\HDUV#DUH#SULPDULO\#DIIHFWHG#E\
QHZ#1DWLRQDO#(PLVVLRQ#6WDQGDUGV#IRU#+D]DUGRXV#$LU
3ROOXWDQWV#+1(6+$3V,#XQGHU#7LWOH#,,,#DQG#QHZ#&7*V
IRU# DFKLHYLQJ# IXUWKHU#92&# HPLVVLRQ# UHGXFWLRQV# LQ
R]RQH#1$$V1##6RXUFH#FDWHJRULHV#ZLWK#VLJQLILFDQW#92&
HPLVVLRQ# UHGXFWLRQV# LQ# WKLV# VHFWRU# LQFOXGH# FKHPLFDO
DQG# DOOLHG# SURGXFW# PDQXIDFWXULQJ/# SHWUROHXP
UHILQHULHV/#VROYHQW#XWLOL]DWLRQ/#DQG#SHWUROHXP#VWRUDJH1

12 # HPLVVLRQ# UHGXFWLRQV# IURP# LQGXVWULDO# IXHO[
FRPEXVWRUV#UHVXOW#PDLQO\#IURP#WKH#LPSOHPHQWDWLRQ#RI
5$&7#IRU#PDMRU#VWDWLRQDU\#VRXUFHV#LQ#R]RQH#1$$V
DQG#DGGLWLRQ#RI# IXUWKHU#12 #FRQWUROV# IRU# ODUJH# IXHO[
FRPEXVWRUV# +ODUJHU# WKDQ# 583# 00%WX# SHU# KRXU,

WKURXJKRXW# WKH# 6:# 27$*# 6WDWHV1# # 7KH# 27$*
VWDWLRQDU\# VRXUFH# 12 # VWUDWHJ\# LQFOXGHG# LQ# WKLV[
DQDO\VLV#DVVXPHV# WKDW# ODUJH# IXHO#FRPEXVWRUV#PHHW#D
3148#OEV200%WX#12 #HPLVVLRQ#OLPLW1##:LWK#WKHVH#DQG[
RWKHU#VWDQGDUGV/#&$$#12 #HPLVVLRQ#EHQHILWV#LQ#5343[
IRU# WKLV# VHFWRU# DUH# SURMHFWHG# WR# EH#PRUH# WKDQ# RQH
PLOOLRQ#WRQV1

,QGXVWULDO#SRLQW#VRXUFH#HPLVVLRQ#SURMHFWLRQV#IRU
WKH#RWKHU#FULWHULD#SROOXWDQWV# +&2/#62 /#30 /#30 /5 43 518
DQG#1+ ,#VKRZ#QR#DSSUHFLDEOH#HIIHFW#RI#WKH#&$$$#RQ6
IXWXUH#\HDU#HPLVVLRQV1##6WDWLRQDU\#VRXUFH#&2#HPLWWHUV
FRXOG#EH#VXEMHFWHG#WR#IXUWKHU#FRQWURO#UHTXLUHPHQWV#DV
SDUW#RI#LQGLYLGXDO#DUHD#&2#6WDWH#,PSOHPHQWDWLRQ#3ODQV
+6,3V,/#EXW#WKLV#LV#XQOLNHO\1##6LPLODUO\#IRU#30 /#WKHUH43
PD\#EH# LQGXVWULDO# VRXUFH#30 # HPLVVLRQ# UHGXFWLRQV43
REVHUYHG#WKURXJK#DSSOLFDWLRQ#RI#EHVW#DYDLODEOH#FRQWURO
PHDVXUHV# LQ#VRPH#30 #DWWDLQPHQW#SODQV/#EXW#WKHVH43
SRWHQWLDO#UHGXFWLRQV#DUH#QRW#FDSWXUHG#LQ#WKLV#DQDO\VLV1
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Table A-6
Industrial Point Source Emission Summaries by Pollutant For 1990, 2000, and 2010* 
(thousand tons per year)

Pollutant/Source Category 1990 CAAA CAAA Pre-CAAA Post-CAAA

2000 2000
Pre- Post- 2010 2010

VOC

Fuel Comb. Industrial 126.1 135.9 134.9 153.7 157.7

Fuel Comb. Other 10.3 12.3 12.3 14.4 14.9

Chemical & Allied Product Mfg 1,066.2 1,101.4 878.9 1,266.6 1,007.4

Metals Processing 72.5 85.8 83.1 90.3 87.2

Petroleum & Related Industries 238.2 243.1 160.2 269.5 166.7

Other Industrial Processes 327.0 372.5 365.3 418.9 417.3

Solvent Utilization 1,126.2 1,256.7 1,036.0 1,394.1 1,120.0

Storage & Transport 490.1 540.9 405.7 617.0 467.5

Waste Disposal & Recycling 9.7 9.9 9.9 11.1 11.7

Miscellaneous 0.3 0.4 0.4 0.6 0.6

TOTAL 3,466.6 3,758.9 3,086.7 4,236.2 3,450.9

NOx

Fuel Comb. Industrial 1,955.8 2,181.8 1,213.5 2,464.5 1,255.9
Fuel Comb. Other 103.9 122.9 77.4 141.1 84.1
Chemical & Allied Product Mfg 275.4 281.5 263.0 322.2 300.0
Metals Processing 81.0 103.0 98.9 111.3 104.7
Petroleum & Related Industries 99.9 104.1 104.1 111.1 108.1
Other Industrial Processes 308.0 350.9 277.6 394.6 302.8
Solvent Utilization 2.5 2.9 2.9 3.2 3.1
Storage & Transport 2.4 2.6 2.6 3.0 3.0
Waste Disposal & Recycling 20.7 23.5 20.4 26.9 22.9
TOTAL 2,849.7 3,173.3 2,060.4 3,577.9 2,184.5

CO
Fuel Comb. Industrial 529.1 586.8 586.8 656.7 656.7
Fuel Comb. Other 96.8 118.4 118.4 140.1 140.1
Chemical & Allied Product Mfg 1,923.4 1,957.2 1,957.2 2,233.0 2,233.0
Metals Processing 2,106.3 2,418.1 2,418.1 2,486.1 2,486.1
Petroleum & Related Industries 436.3 475.1 475.1 545.9 545.9
Other Industrial Processes 754.0 947.1 947.1 1,134.1 1,134.1
Solvent Utilization 2.5 2.8 2.8 3.2 3.2
Storage & Transport 54.8 51.5 51.5 58.7 58.7
Waste Disposal & Recycling 96.7 106.8 106.8 118.7 118.7
TOTAL 5,999.7 6,663.9 6,663.9 7,376.6 7,376.6
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SO2

Fuel Comb. Industrial 2,482.2 2,861.9 2,861.9 3,262.0 3,262.0
Fuel Comb. Other 202.4 243.7 243.7 282.9 282.9
Chemical & Allied Product Mfg 440.1 486.6 486.6 546.4 546.4
Metals Processing 664.7 808.9 808.9 857.1 857.1
Petroleum & Related Industries 434.8 449.5 449.5 489.3 489.3
Other Industrial Processes 393.6 456.4 456.4 522.6 522.6
Solvent Utilization 0.8 0.9 0.9 1.0 1.0
Storage & Transport 4.6 5.4 5.4 6.4 6.4
Waste Disposal & Recycling 21.0 22.8 22.8 26.1 26.1
TOTAL 4,644.2 5,336.2 5,336.2 5,993.9 5,993.9

PM10

Fuel Comb. Industrial 221.1 245.2 245.2 275.8 275.8
Fuel Comb. Other 16.6 19.8 19.8 23.0 23.0
Chemical & Allied Product Mfg 62.5 65.4 65.4 74.2 74.2
Metals Processing 137.9 167.2 167.2 179.4 179.4
Petroleum & Related Industries 28.9 31.7 31.7 36.0 36.0
Other Industrial Processes 374.3 427.3 427.3 485.5 485.5
Solvent Utilization 2.1 2.6 2.6 3.0 3.0
Storage & Transport 64.4 73.8 73.8 83.6 83.6
Waste Disposal & Recycling 8.0 8.7 8.7 9.7 9.7
Miscellaneous 10.7 13.7 13.7 16.9 16.9
TOTAL 926.4 1,055.3 1,055.3 1,186.9 1,186.9

PM2.5

Fuel Comb. Industrial 162.0 178.1 178.1 200.0 200.0
Fuel Comb. Other 8.2 9.7 9.7 11.1 11.1
Chemical & Allied Product Mfg 42.7 45.7 45.7 52.0 52.0
Metals Processing 96.3 116.7 116.7 124.4 124.4
Petroleum & Related Industries 19.5 21.3 21.3 24.1 24.1
Other Industrial Processes 224.3 257.9 257.9 294.7 294.7
Solvent Utilization 1.8 2.2 2.2 2.5 2.5
Storage & Transport 26.5 30.5 30.5 34.4 34.4
Waste Disposal & Recycling 6.7 7.2 7.2 8.0 8.0
Miscellaneous 1.6 2.1 2.1 2.6 2.6
TOTAL 589.5 671.5 671.5 754.0 754.0
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NH3

Fuel Comb. Industrial 10.0 10.3 10.3 11.3 11.3
Fuel Comb. Other 0.3 0.3 0.3 0.3 0.3
Chemical & Allied Product Mfg 182.6 202.6 202.6 231.6 231.6
Metals Processing 5.9 6.8 6.8 7.0 7.0
Petroleum & Related Industries 42.8 48.7 48.7 55.1 55.1
Other Industrial Processes 2.1 2.1 2.1 2.1 2.1
TOTAL 243.6 270.8 270.8 307.5 307.5

* The totals reflect emissions for the 48 contiguous States, excluding Alaska and Hawaii.  Totals may not add due to rounding.

Utilities  

(3$#XVHG#WKH#,30#WR#HVWLPDWH#IXWXUH#\HDU#KHDW
LQSXW/#62 #DQG#12 #HPLVVLRQV/#IXHO#W\SH/#DQG#RSWLPDO5 [
FRQWURO# WHFKQLTXHV# IRU# HDFK# FXUUHQW# DQG# SODQQHG
HOHFWULF# XWLOLW\# XQLW1 # # 7KH# ,30# PRGHOLQJ# LQSXWV/8

RXWSXWV/#DQG#NH\#DVVXPSWLRQV#DUH#GLVFXVVHG#LQ#PRUH
GHWDLO# LQ#(3$# 4<<:E1# #7KLV# VHFWLRQ# IRFXVHV#RQ# WKH
VWHSV#XVHG#WR#VXSSOHPHQW#WKHVH#SURMHFWLRQV#E\#DGGLQJ
HPLVVLRQV#RI#92&/#&2/#30 /#30 /#DQG#1+ /#DV#ZHOO43 518 6
DV# DGGLQJ# GDWD# HOHPHQWV# QHHGHG# IRU# DLU# TXDOLW\
PRGHOLQJ#+ORFDWLRQ#DQG#VWDFN#SDUDPHWHUV,1

Overview of Approach

)RU#WKH#SURVSHFWLYH#DQDO\VLV/#(3$#PDWFKHG#HDFK
XQLW#LQ#WKH#,30#ILOH#WR#WKH#4<<3#13,#+3HFKDQ/#4<<7F>
3HFKDQ/#4<<8D,#EDVHG#RQ#WKH#2IILFH#RI#WKH#5HJXODWRU\
,QIRUPDWLRQ# 6\VWHP# +25,6,#SODQW# DQG#ERLOHU# FRGH1
)RU#XQLWV# WKDW#ZHUH#PDWFKHG/# VWDFN#SDUDPHWHUV#DQG
ORFDWLRQ#FRRUGLQDWHV#ZHUH#WDNHQ#GLUHFWO\#IURP#WKH#13,1
92&/#&2/#30 /#DQG#30 #HPLVVLRQV#ZHUH#FDOFXODWHG43 518
XVLQJ#$3075#HPLVVLRQ#UDWHV#+VWDQGDUG#(3$#HPLVVLRQ
IDFWRUV# WKDW# DUH# GHYHORSHG# IURP# VWDFN# WHVWV# DQG
HQJLQHHULQJ#FDOFXODWLRQV,##DQG#FRQWURO#HIILFLHQFLHV#DV
UHSRUWHG#LQ#WKH#13,1##1+ #HPLVVLRQV#ZHUH#FDOFXODWHG6
IRU#DPPRQLD#VOLSSDJH#ZKHUH#ERLOHUV#ZHUH#IRUHFDVW#WR
LQVWDOO#VHOHFWLYH#FDWDO\WLF#UHGXFWLRQ#+6&5,#DV#WKH#FRQWURO
WHFKQLTXH#WR#UHGXFH#12 #HPLVVLRQV1[

Base Year Emissions

7KH#EDVH#\HDU#HPLVVLRQ#LQYHQWRU\#XVHG#LQ#WKH#DLU
TXDOLW\# PRGHOLQJ# SRUWLRQ# RI# WKH# 6HFWLRQ# ;45
SURVSHFWLYH# DQDO\VLV# LV#9HUVLRQ# 6#RI# WKH#13,1# #7KH
XWLOLW\#SRUWLRQ#RI#WKLV#LQYHQWRU\/#ZKLFK#FRYHUV#IRVVLO0
IXHO# ILUHG# VWHDP# HOHFWULF# JHQHUDWLQJ# ERLOHUV/# ZDV
GHYHORSHG# IURP#'2(#)RUP#(,$0:9:# +WKH# 6WHDP0
(OHFWULF#3ODQW#2SHUDWLRQ#DQG#'HVLJQ#5HSRUW,#IXHO#XVH
GDWD# FRPELQHG# ZLWK# $3075# HPLVVLRQ# IDFWRUV# DQG
HPLVVLRQ#OLPLWV#IURP#(,$0:9:1##7KH#13,#DOVR#LQFOXGHV
JDV#WXUELQHV#DQG#LQWHUQDO#FRPEXVWLRQ#HQJLQHV#WR#WKH
H[WHQW#WKDW#WKHVH#ZHUH#LQFOXGHG#LQ#WKH#4<;8#1$3$31

7KH#,30#XVHV#D#GLIIHUHQW#PRGHOLQJ#VHW#DV#LQSXW
IRU#HPLVVLRQ#SURMHFWLRQV1##7KLV#VHW#LV#FRQVLVWHQW#ZLWK
WKH#13,#LQ#WKDW#ERLOHUV#LQFOXGHG#LQ#WKH#13,#DUH#DOVR#LQ
WKH#,30#PRGHOLQJ#VHW1##7KH#,30#GDWD#VHW/#KRZHYHU/
DOVR#LQFOXGHV#FRPEXVWLRQ#WXUELQHV#+PRUH#WKDQ#WKRVH
LQFOXGHG#LQ#WKH#13,,#DQG#QRQ0XWLOLW\#JHQHUDWRUV1##6RPH
RI#WKHVH#XQLWV#PD\#EH#LQFOXGHG#LQ#WKH#13,#DV#SDUW#RI
WKH# LQGXVWULDO#SRLQW#VRXUFH# LQYHQWRU\#RU#DUHD#VRXUFH
IXHO#FRPEXVWLRQ#+DQG#ZRXOG#WKXV#EH#GRXEOH0FRXQWHG
LQ#WKH#SURMHFWLRQV,#ZKLOH#RWKHUV#PD\#EH#PLVVLQJ#IURP
WKH# 13,# GDWD# VHW1# # ,W# VKRXOG# EH# QRWHG# WKDW# LQ
SURMHFWLRQ#\HDU#5333/#XQGHU#WKH#3UH0&$$$#VFHQDULR/
WKHVH#XQLWV#DFFRXQW# IRU# MXVW#RYHU#4#SHUFHQW#RI# WRWDO
XWLOLW\#12 #HPLVVLRQV#DQG#RQO\# 314#SHUFHQW#RI# WRWDO[
XWLOLW\# 62 # HPLVVLRQV1# # 7KHUHIRUH/# WKH# SRWHQWLDO5
H[FOXVLRQ#RI#WKH#XQLWV#IURP#WKH#4<<3#EDVH#\HDU#GDWD#VHW
DQG#WKH#SRWHQWLDO#GRXEOH0FRXQWLQJ# LQ#WKH#SURMHFWLRQ
\HDU#LV#H[SHFWHG#WR#KDYH#PLQLPDO#HIIHFW#RQ#DLU#TXDOLW\/
EHQHILWV/#DQG#FRVW#PRGHOLQJ1

 The IPM was constructed and is maintained by ICF, an8

EPA contractor.
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Control Scenarios

7KH#3UH0&$$$#DQG#3RVW0&$$$#VFHQDULR#12[
DQG#62 #HPLVVLRQV#ZHUH#PRGHOHG#XVLQJ#,30#+(3$/5
4<<:E,1##+HDW#LQSXW#E\#XQLW#XQGHU#HDFK#SURMHFWLRQ#\HDU
DQG# VFHQDULR# ZDV# DOVR# GHULYHG# IURP# ,30# UHVXOWV1
'HIDXOW# HPLVVLRQ# IDFWRUV#ZHUH# DSSOLHG# WR# WKH# XQLW0
VSHFLILF#KHDW#LQSXW#WR#FDOFXODWH#92&/#&2/#30 /#DQG43
30 #HPLVVLRQV1##)RU#WKHVH#SROOXWDQWV/#WKH#3UH0&$$$518
DQG#3RVW0&$$$#HPLVVLRQ#UDWHV#ZHUH#DVVXPHG#WR#EH
WKH#VDPH1##$Q\#GLIIHUHQFHV#LQ#HPLVVLRQV#EHWZHHQ#WKHVH
VFHQDULRV#DUH#GXH#WR#VKLIWV#LQ#RSHUDWLRQ#EHWZHHQ#XQLWV
RU#IXHO#FKDQJHV#+LQFOXGLQJ#DVK#FRQWHQW#RI#WKH#FRDOV#DV
ZHOO#DV#VZLWFKLQJ# WR#QDWXUDO#JDV,#SUHGLFWHG#E\# ,301
'LIIHUHQFHV#LQ#1+ #HPLVVLRQV#EHWZHHQ#WKH#VFHQDULRV6
LV#D# IUDFWLRQ#RI#DGGHG#6&5#FRQWUROV#WR#UHGXFH#12[
XQGHU#WKH#3RVW0&$$$#VFHQDULR1

Emission Summary

7DEOH#$0:# LV#D#VXPPDU\#RI#XWLOLW\#HPLVVLRQV#E\
XQLW#DQG#IXHO#W\SH1##2LO0#DQG#JDV0ILUHG#XQLWV#KDYH#EHHQ
JURXSHG#WRJHWKHU/#EHFDXVH#LQIRUPDWLRQ#RQ#WKH#GLYLVLRQ
RI# IXHO# IRU# ERLOHUV# EXUQLQJ# RLO# DQG# JDV# ZDV# QRW
FRQWDLQHG#LQ#WKH#XQLW0OHYHO#ILOH#GHYHORSHG#IURP#,301
8WLOLW\#62 #DQG#12 #HPLVVLRQV#DUH#DIIHFWHG#PRVW#E\5 [
WKH# &$$$1# #'LIIHUHQFHV# EHWZHHQ# 3UH0&$$$# DQG
3RVW0&$$$#12 #HPLVVLRQV#UHVXOW#IURP#D#FRPELQDWLRQ[
RI#7LWOH#,9#0#$FLG#5DLQ#UHJXODWLRQV/#DQG#QRQDWWDLQPHQW
SURYLVLRQV#WKDW#UHTXLUH#12 #5$&7#FRQWUROV#IRU#PDMRU[
VWDWLRQDU\#VRXUFHV#LQ#R]RQH#1$$V1##7KH#DQWLFLSDWHG
HIIHFW#RI#WKH#27&#028#DQG#D#UHJLRQDO#12 #WUDGLQJ[
SURJUDP#RQ#VWDWLRQDU\#VRXUFH#12 #HPLVVLRQV#LQ#WKH[
HDVWHUQ#SRUWLRQ#RI#WKH#8QLWHG#6WDWHV#DOVR#LQIOXHQFH#WKH
3RVW0&$$$#XWLOLW\#12 #HPLVVLRQV#HVWLPDWHV# +27&/[
4<<7,1# #,Q#5343/# WKH#GLIIHUHQFH#EHWZHHQ#3UH0&$$$
DQG#3RVW0&$$$#XWLOLW\#12 #LV#DERXW#8#PLOOLRQ#WRQV1[

62 #HPLVVLRQ#UHGXFWLRQV#DWWULEXWDEOH#WR#WKH#&$$5
LV# WKH# UHVXOW# RI# WKH# 7LWOH# ,9# 0# $FLG# 5DLQ# FRQWURO
SURJUDP1##7KURXJK#WKLV#SURJUDP/#DQQXDO#HPLVVLRQV#RI
62 #DUH#WR#EH#UHGXFHG#E\#43#PLOOLRQ#WRQV#IURP#4<;35
OHYHOV# WKURXJK# D# PDUNHW0EDVHG# DOORZDQFH# V\VWHP1
'LIIHUHQFHV#EHWZHHQ#3UH0&$$$#DQG#3RVW0&$$$#625
HVWLPDWHV# IRU# FRDO0ILUHG# XQLWV# UHIOHFW# IOXH# JDV
GHVXOIXUL]DWLRQ# LQVWDOODWLRQV# DQG# VRPH# VZLWFKLQJ# WR
ORZHU# VXOIXU# FRDO# LQ# WKH# 3RVW0&$$$# FDVH1# # 625
HPLVVLRQV#IURP#RLO2JDV#XQLWV#DUH#DFWXDOO\#ORZHU#LQ#WKH
3UH0&$$$#VFHQDULR#EHFDXVH#D#KLJKHU#SHUFHQWDJH#RI

XQLWV#ZRXOG#KDYH#EHHQ#H[SHFWHG#WR#EXUQ#FRDO#ZLWK#OHVV
VWULQJHQW#DLU#SROOXWLRQ#HPLVVLRQ#OLPLWV1##7KH#5343#3UH0
&$$$# HVWLPDWHV# VKRZ# QR# VLJQLILFDQW# RLO# XVH# E\
XWLOLWLHV1
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Table A-7
Utility Emission Summary*
(thousand tons per year)

Pollutant/Source Category 1990 Pre-CAAA Post-CAAA Pre-CAAA
2000 2000 2010 Post-CAAA

2010

VOC

Coal 27.1 23.6 23.1 26.3 24.7

Gas/Oil/Other 7.8 1.8 1.9 1.5 1.7

Internal Combustion 1.9 5.6 6.1 21.2 23.5

TOTAL 36.8 31.0 31.1 49.0 49.9

NOx

Coal 6,689.5 7,895.7 3,779.0 8,700.3 3,610.0

Gas/Oil/Other 679.1 324.1 216.0 220.0 72.6

Internal Combustion 57.1 97.3 82.1 134.4 83.7

TOTAL 7,425.7 8,317.1 4,077.1 9,054.7 3,766.3

CO

Coal 232.6 191.8 188.7 215.3 202.5

Gas/Oil/Other 81.9 48.0 49.3 44.8 45.9

Internal Combustion 14.7 50.7 55.4 193.6 214.8

TOTAL 329.2 290.5 293.4 453.7 463.2

SO2

Coal 15,221.9 16,111.3 10,315.0 17,696.0 9,776.6

Gas/Oil/Other 611.9 44.1 175.5 0.0 84.2

Internal Combustion 30.7 0.0 0.0 0.0 0.0

TOTAL 15,897.5 16,155.4 10,490.5 17,696.0 9,860.8

PM10

Coal 268.4 244.7 245.1 281.1 249.0

Gas/Oil/Other 10.6 1.5 2.5 1.0 1.6

Internal Combustion 4.1 6.1 6.6 23.4 26.0

TOTAL 283.1 252.3 254.2 305.5 276.6

PM2.5

Coal 99.2 82.9 82.3 97.0 83.7

Gas/Oil/Other 5.9 1.3 2.4 1.0 1.6

Internal Combustion 3.7 6.0 6.6 23.3 25.8

TOTAL 108.8 90.2 91.3 121.3 111.1

NH3

Coal 0.0 0.0 33.3 0.0 221.9

Gas/Oil/Other 0.0 0.0 0.0 0.0 0.0

Internal Combustion 0.0 0.0 0.0 0.0 0.0

TOTAL 0.0 0.0 33.3 0.0 221.9

* The totals reflect emissions for the 48 contiguous States, excluding Alaska and Hawaii.
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Nonroad Engines/Vehicles

7KH#QRQURDG#HQJLQHV2YHKLFOHV#VHFWRU#LQFOXGHV#DOO
WUDQVSRUWDWLRQ# VRXUFHV# WKDW# DUH# QRW# FRXQWHG# DV
KLJKZD\#YHKLFOHV1##7KXV/#WKLV#VHFWRU#LQFOXGHV#PDULQH
YHVVHOV/# UDLOURDGV/# DLUFUDIW/# DQG# QRQURDG# LQWHUQDO
FRPEXVWLRQ#HQJLQHV#DQG#YHKLFOHV1##1RQURDG#HQJLQHV
DUH# VLJQLILFDQW# HPLWWHUV# RI#12 /# 30 /# DQG# 92&1[ 43
'LHVHO#HQJLQHV#DFFRXQW#IRU#PRVW#RI#WKH#12 #DQG#30[ 43
HPLVVLRQV/#ZKLOH#JDVROLQH# HQJLQHV# HPLW#PRVW#RI# WKH
92&1# # 7KLV# VHFWLRQ# FRQWDLQV# VXPPDULHV# RI# 4<<3
HPLVVLRQV# IURP# PDMRU# VRXUFH# FDWHJRULHV# LQ# WKH
QRQURDG#HQJLQH2YHKLFOH#VHFWRU1##7KH#JURZWK#IDFWRUV
DQG#FRQWURO#HIILFLHQFLHV#XVHG#WR#SURMHFW#HPLVVLRQV#WR
5333#DQG#5343#XQGHU# WKH# WZR#FRQWURO#VFHQDULRV#DUH
DOVR#GHVFULEHG1

Overview of Approach

1RQURDG# 92&# DQG# 12 # HPLVVLRQV# ZHUH[
SURMHFWHG#XVLQJ#(5&$0>#VLPLODU#PRGHOLQJ#WHFKQLTXHV
ZHUH#XVHG#IRU#WKH#UHPDLQLQJ#SROOXWDQWV1##7KH#DOJRULWKP
IRU#SURMHFWLQJ#QRQURDG#HPLVVLRQV#LV=

ZKHUH=

(0,6  HPLVVLRQV#LQ#SURMHFWLRQ<
\HDU#\

(0,6  4<<3#HPLVVLRQV<3
*)$&  JURZWK#IDFWRU#IRU

SURMHFWLRQ#\HDU#\
&(  FRQWURO#HIILFLHQF\#IRU<

SURMHFWLRQ#\HDU#\
3(  SHQHWUDWLRQ#UDWH#IRU<

SURMHFWLRQ#\HDU#\

7KH# FRQWURO# HIILFLHQF\# LV# D# IXQFWLRQ# RI# WKH
SHUFHQWDJH# UHGXFWLRQ# RU# GHFUHDVH# LQ# HPLVVLRQ# UDWH
H[SHFWHG# WKURXJK# QHZ# HQJLQH# VWDQGDUGV# DQG# WKH
IUDFWLRQ#RI#HPLVVLRQV#FRYHUHG#WKURXJK#IOHHW#WXUQRYHU1
7KH# SHQHWUDWLRQ# UDWH# DFFRXQWV# IRU# WKH# IUDFWLRQ# RI
HPLVVLRQV# IURP# DIIHFWHG# HQJLQH# W\SHV# +JHQHUDOO\
UHVXOWLQJ# IURP#KRUVHSRZHU# +KS,#FXWRIIV,# LQ#D#EURDG
HQJLQH#FDWHJRU\#+H1J1/#FRQVWUXFWLRQ,1

*URZWK# IDFWRUV# DSSOLHG# DUH#EDVHG#RQ# WKH# 4<<8
%($# *63# SURMHFWLRQV# E\# 6WDWH# DQG# LQGXVWU\# DQG
SRSXODWLRQ#SURMHFWLRQV1##7KH#4<<3#EDVH#\HDU#HPLVVLRQV
DUH#IURP#9HUVLRQ#6#RI#WKH#13,1##8QGHU#WKH#3UH0&$$$
VFHQDULR/#QR#FKDQJHV#LQ#HQJLQH#VWDQGDUGV#DUH#PRGHOHG
+IXWXUH# \HDU# HPLVVLRQ# UDWHV# DUH# DVVXPHG# WR# EH
HTXLYDOHQW# WR# 4<<3# UDWHV,1# #8QGHU# WKH# 3RVW0&$$$
VFHQDULR/# )HGHUDO# QRQURDG# HQJLQH# VWDQGDUGV# DUH
LQFRUSRUDWHG1##$OO#PRGHOLQJ#LV#DW#WKH#FRXQW\#DQG#6&&
OHYHO#WR#UHWDLQ#QHFHVVDU\#GHWDLOV#IRU#FRVW#DQG#DLU#TXDOLW\
PRGHOLQJ1

Base Year Emissions

7KH#4<<3#HPLVVLRQ#HVWLPDWHV#IRU#QRQURDG#YHKLFOHV
DUH#IURP#WKH#4<<3#13,1# #7KH#HPLVVLRQV# LQ#WKH#13,
IURP#VRXUFHV#LQ#WKH#QRQURDG#HQJLQHV2YHKLFOHV#VHFWRU
DUH# EDVHG# RQ# RQH# RI# WKH# IROORZLQJ# VRXUFHV=# # +4,# D
QRQURDG#HPLVVLRQ#LQYHQWRU\#FRPSLOHG#E\#(3$*V#206
+(3$/#4<<4E,>#RU#+5,#WKH#4<;8#1$3$3#$UHD#6RXUFH
(PLVVLRQV# ,QYHQWRU\1# # (3$*V# 206# LQYHQWRULHV
SURYLGHG#WKH#PDMRULW\#RI#FULWHULD#SROOXWDQW#HPLVVLRQV
IRU#WKH#EDVH#\HDU#4<<3#LQYHQWRU\/#DFFRXQWLQJ#IRU#QHDUO\
<3#SHUFHQW#RI#92&#HPLVVLRQV#DQG#QHDUO\#93#SHUFHQW
RI#12 #HPLVVLRQV1##7KH#UHPDLQLQJ#HPLVVLRQV#IRU#WKH[
QRQURDG# HQJLQHV2YHKLFOHV# VHFWRU# DUH# EDVHG# RQ# WKH
1$3$3#HPLVVLRQV#LQYHQWRU\1

Growth Projections

7KH#4<<3#HVWLPDWHV#IURP#WKH#13,#IRU#WKH#QRQURDG
HQJLQH2YHKLFOH#VHFWRU#DUH#SURMHFWHG#WR#5333#DQG#5343
WR#HVWLPDWH#WKH#LPSDFW#RI#&$$$#FRQWUROV#RQ#IXWXUH
\HDU# HPLVVLRQ# OHYHOV1# # )RU# HDFK# PDMRU# QRQURDG
HQJLQH2YHKLFOH# FDWHJRU\# D# JURZWK# VXUURJDWH# LV
LGHQWLILHG# IRU#HVWLPDWLQJ# IXWXUH#HPLVVLRQV1# #*URZWK
VXUURJDWHV# IRU# QRQURDG# HQJLQH2YHKLFOH# FDWHJRULHV
LQFOXGH# 4<<8# %($# SURMHFWLRQV# RI# SRSXODWLRQ# IRU
UHFUHDWLRQDO# DQG# ODZQ# DQG# JDUGHQ# HTXLSPHQW
FDWHJRULHV/# DQG# DQ# DSSURSULDWH# *63# E\# 6,&# FRGH
HVWLPDWH# IRU# DOO# RWKHU# FDWHJRULHV1# # 6,&# FRGHV# DUH
DVVLJQHG# WR# DUHD# VRXUFH# FDWHJRULHV# DFFRUGLQJ# WR# DQ
DVVLJQPHQW#PDGH#IRU#RWKHU#(3$#SURMHFWV/#VXFK#DV#WKH
R]RQH# DQG# 30# 1$$46# FRVW# DQDO\VHV1# # 7KLV
DVVLJQPHQW#RI#QRQURDG#HQJLQH2YHKLFOH#FDWHJRULHV#WR
%($#LQGLFDWRUV#LV#VKRZQ#LQ#7DEOH#$0;1
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7KH#4<<8#%($#*63#DQG#SRSXODWLRQ#SURMHFWLRQV
E\# 6WDWH# DQG# LQGXVWU\# ZHUH# VHOHFWHG# DV# WKH# EHVW
DYDLODEOH#JURZWK#IDFWRUV#IRU#SURMHFWLQJ#4<<3#HPLVVLRQV
WR#5333#DQG#5343#IRU#WKH#SURVSHFWLYH#DQDO\VLV#+%($/
4<<8,1##(3$*V#SURMHFWLRQ#JXLGDQFH#UHFRPPHQGV#WKDW
DUHD# VRXUFH# HPLVVLRQV#EH#SURMHFWHG#XVLQJ# VXUURJDWH
JURZWK# LQGLFDWRUV# VXFK# DV# %($/# RU# XVLQJ# ORFDO
VWXGLHV2VXUYH\V# +(3$/# 4<<4D,1# # %($# SURYLGHG# D
FRQVLVWHQW#VHW#RI#SURMHFWLRQV#E\#6,&#FRGH#WKDW#FRXOG#EH
HDVLO\# DSSOLHG# WR# WKH# 4<<3# QRQURDG# HQJLQH2YHKLFOH
VHFWRU#DFURVV#DOO#JHRJUDSKLF#UHJLRQV1#

Control Scenarios

(PLVVLRQV# IURP# HQJLQHV# XVHG# LQ# QRQURDG
HTXLSPHQW#DUH#D#VLJQLILFDQW#VRXUFH#RI#12 /#92&/#DQG[
30# HPLVVLRQV1# # ,Q# VRPH# DUHDV# RI# WKH# FRXQWU\/
HPLVVLRQV#IURP#QRQURDG#HQJLQHV#UHSUHVHQW#D#WKLUG#RI
WKH#WRWDO#PRELOH#VRXUFH#12 #DQG#92&#HPLVVLRQV#DQG[
RYHU#WZR0WKLUGV#RI#WKH#PRELOH#VRXUFH#30#HPLVVLRQV1

Pre-CAAA Scenario

7KH#3UH0&$$$#VFHQDULR#LQFRUSRUDWHV#WKH#JURZWK
IDFWRUV#GHVFULEHG#DERYH/#DQG#DVVXPHV#WKDW#IXWXUH#\HDU
HPLVVLRQ#UDWHV#IURP#QRQURDG#HQJLQHV#UHPDLQ#WKH#VDPH
DV#4<<3#OHYHOV1
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Table A-8
BEA Growth Forecasts by Major Source Category:
Nonroad Engines/Vehicles

 Annual Growth (% per year):

Major Category BEA Growth Category* 1990-2000 1990-2010

Nonroad Internal Combustion Engines and Vehicles: 

Airport Service Equipment Transportation by air (SIC 45) 5.8% 5.5%

Construction Equipment Construction (SIC 15, 16, and 17) 0.8% 1.0%

Farm Equipment Farm (SIC 01) 2.4% 2.4%

Industrial Equipment Total Manufacturing 1.9% 1.9%

Lawn & Garden Equipment Population 1.1% 1.0%

Light Commercial Equipment Total Manufacturing 1.9% 1.9%

Logging Equipment Agricultural Services, Forestry, Fisheries (SIC 07, 08, 09) 7.8% 7.4%

Recreational Marine Vessels Population 1.1% 1.0%

Recreational Vehicles Population 1.1% 1.0%

Aircraft:

Military Federal, military -1.2% -0.4%

Commercial Transportation by air (SIC 45) 5.8% 5.5%

Civil Transportation by air (SIC 45) 5.8% 5.5%

Railroads Railroad Transportation (SIC 40):  Earnings -1.5% -0.9%

Commercial Marine Vessels Water Transportation (SIC 44) -0.5% -0.2%

*BEA growth category refers to GSP projections for each industry, unless otherwise specified.
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Post-CAAA Scenario

7KH#&$$$#VSHFLILFDOO\#GLUHFWHG#(3$#WR#VWXG\#WKH
FRQWULEXWLRQ# RI# QRQURDG# HQJLQHV# WR# XUEDQ# DLU
SROOXWLRQ/#DQG#WR#UHJXODWH#WKHP/#LI#ZDUUDQWHG1##,Q#4<<4/
(3$# UHOHDVHG#D#VWXG\# WKDW#GRFXPHQWHG#KLJKHU# WKDQ
H[SHFWHG#HPLVVLRQ#OHYHOV#DFURVV#D#EURDG#VSHFWUXP#RI
QRQURDG#HQJLQHV#DQG#HTXLSPHQW# +(3$/# 4<<4E,1# # ,Q
UHVSRQVH/#(3$#LQLWLDWHG#VHYHUDO#UHJXODWRU\#SURJUDPV
IRU#QRQURDG#HQJLQHV1##7KH#LPSDFW#RI#WKHVH#SURJUDPV
LV#LQFRUSRUDWHG#LQ#WKH#3RVW0&$$$#VFHQDULR1

Emission Summary

$# VXPPDU\# RI# SURMHFWHG# HPLVVLRQV# E\# HQJLQH
FODVVLILFDWLRQ#LV#VKRZQ#LQ#7DEOH#$0<1##)XWXUH#\HDU#92&
DQG#12 #HPLVVLRQV#DUH#WKH#SROOXWDQWV#PRVW#DIIHFWHG#E\[
WKH#&$$$/#DV#PRVW#RI#WKH#QHZ#HQJLQH#VWDQGDUGV#IRFXV
RQ#FRQWUROOLQJ#WKHVH#R]RQH#SUHFXUVRUV1##&2/#62 /#DQG5
30 # HPLVVLRQV# XQGHU# WKH# 3UH0&$$$# VFHQDULR# DUH43
QHDUO\# HTXDO# WR# HPLVVLRQV# XQGHU# WKH# 3RVW0&$$$
VFHQDULR#VLQFH#&$$$#FRQWUROV#RQO\#DIIHFW#12 #DQG[
92&# HPLVVLRQV# IURP# WKH# QRQURDG# HQJLQH2YHKLFOH
VHFWRU1##(IIHFWV#LQ#5333#DUH#PRGHVW#EHFDXVH#WKH#QHZ
HQJLQH# VWDQGDUGV# GR# QRW# DIIHFW# HPLVVLRQV# XQWLO# WKH

PLG0WR0ODWH#4<<3V1##0RUH#GUDPDWLF#GLIIHUHQFHV#DUH#VHHQ
LQ#53431

*DVROLQH0SRZHUHG#HQJLQHV#DUH#WKH#PRVW#VLJQLILFDQW
QRQURDG#92&#HPLWWHU/#VR#PRVW#RI#WKH#92&#HPLVVLRQV
GLIIHUHQFH# LQ#WKLV#VHFWRU# LV#WKH#UHVXOW#RI#VPDOO#VSDUN
LJQLWLRQ# +6,,# HQJLQH# VWDQGDUGV1# # /DZQPRZHUV/# IRU
H[DPSOH/#DUH#DIIHFWHG#E\#WKHVH#QHZ#VWDQGDUGV1

12 #HPLVVLRQ#EHQHILWV#VKRZQ# LQ#7DEOH#$0<#IRU[
QRQ0URDG#HQJLQHV#UHVXOW#SULQFLSDOO\#IURP#FRPSUHVVLRQ
LJQLWLRQ# +&,,# +GLHVHO# HQJLQH,# VWDQGDUGV1# # ,Q# 5343/
GLIIHUHQFH#EHWZHHQ#WKH#3RVW0&$$$#DQG#3UH0&$$$
QRQURDG#GLHVHO#HQJLQH#12 #HPLVVLRQV# LV#DOPRVW#318[
PLOOLRQ# WRQV1# #7KHVH# HQJLQHV# DUH# SULPDULO\# XVHG# LQ
FRQVWUXFWLRQ# HTXLSPHQW1# #2WKHU# RII0KLJKZD\#12[
VRXUFHV#ZLWK#ORZHU#HPLVVLRQV#OHYHOV#XQGHU#WKH#3RVW0
&$$$#VFHQDULR#LQFOXGH#UDLOURDGV#+GLHVHO#ORFRPRWLYHV,
DQG# PDULQH# YHVVHOV1# # ,Q# FRQWUDVW/# D# VPDOO# 12[
GLVEHQHILW#LV#DVVRFLDWHG#ZLWK#QRQ0URDG#JDVROLQH#HQJLQHV
LQ#WKH#3RVW0&$$$#VFHQDULR>#WKLV#LV#EHFDXVH#WKH#VPDOO
6,# HQJLQH# VWDQGDUG# IRU# # K\GURFDUERQV# ++&V,# LV
H[SHFWHG#WR#LQFUHDVH#12 #HPLVVLRQV1[
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Table A-9
Nonroad National Emission Projections by Source Category*
(thousand tons per year)

Pollutant/Source Category 1990 Pre-CAAA Post-CAAA Pre-CAAA Post-CAAA
2000 2000 2010 2010

VOC

Nonroad Gasoline 1,596.8 1,810.8 1,549.3 2,004.0 1,257.4

Nonroad Diesel 185.0 225.3 225.3 261.6 261.6

Aircraft 191.9 242.6 242.6 300.3 300.3

Marine Vessels 36.0 33.6 33.6 34.4 34.4

Railroads 44.2 37.2 37.2 35.5 35.4

TOTAL 2,053.9 2,349.5 2,088.0 2,635.8 1,889.2

NOx

Nonroad Gasoline 176.0 205.4 220.5 237.0 269.8

Nonroad Diesel 1,438.4 1,751.4 1,603.0 2,032.5 1,546.9

Aircraft 139.7 194.8 194.8 249.2 249.2

Marine Vessels 183.7 169.8 169.8 173.2 161.5

Railroads 898.0 759.4 759.4 725.9 513.6

TOTAL 2,835.8 3,080.9 2,947.5 3,417.8 2,740.9

CO

Nonroad Gasoline 12,047.2 13,973.8 13,417.5 15,735.4 15,020.6

Nonroad Diesel 781.9 948.6 948.6 1,097.3 1,097.3

Aircraft 960.9 1,423.6 1,423.7 1,855.9 1,855.9

Marine Vessels 58.0 54.1 54.1 55.5 55.5

Railroads 121.8 102.8 102.8 98.2 98.2

TOTAL 13,969.8 16,503.0 15,946.6 18,842.3 18,127.5

SO2

Nonroad Gasoline 3.2 3.6 3.6 4.1 4.1

Nonroad Diesel 16.7 19.0 19.0 22.4 22.4

Aircraft 8.0 10.9 10.9 13.8 13.8

Marine Vessels 147.5 139.8 139.8 142.3 142.3

Railroads 66.6 56.3 56.3 53.8 53.8

TOTAL 242.1 229.6 229.6 236.5 236.5

PM10

Nonroad Gasoline 42.1 47.0 47.0 51.6 51.6

Nonroad Diesel 185.6 227.3 227.3 262.6 187.1

Aircraft 40.4 38.1 38.1 41.3 41.3

Marine Vessels 24.2 22.7 22.7 23.3 23.3

Railroads 44.0 37.3 37.3 35.7 33.1

TOTAL 336.3 372.5 372.5 414.4 336.3
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PM2.5

Nonroad Gasoline 35.0 39.2 39.2 42.9 42.9

Nonroad Diesel 170.8 209.1 209.1 241.6 172.1

Aircraft 28.5 26.9 26.9 29.1 29.1

Marine Vessels 17.8 16.6 16.6 17.0 17.0

Railroads 40.5 34.3 34.3 32.8 30.4

TOTAL 292.6 326.1 326.1 363.5 291.7

NH3

Nonroad Gasoline 0.0 0.0 0.0 0.0 0.0

Nonroad Diesel 0.0 0.0 0.0 0.0 0.0

Aircraft 0.0 0.0 0.0 0.0 0.0

Marine Vessels 1.1 1.1 1.1 1.1 1.1

Railroads 1.8 1.5 1.5 1.4 1.4

TOTAL 2.9 2.6 2.6 2.5 2.5

* The totals reflect emissions for the 48 contiguous States, excluding Alaska and Hawaii.

Motor Vehicles

0RWRU# YHKLFOHV# DUH# D# VLJQLILFDQW# FRQWULEXWRU#RI
92&/#12 /# DQG# &2# HPLVVLRQV1# # ,Q# 4<<3/#PRWRU[
YHKLFOHV# FRQWULEXWHG# 63# SHUFHQW# RI# WRWDO# 92&/# 66
SHUFHQW#RI# WRWDO#12 /# DQG# 99#SHUFHQW#RI# WRWDO#&2[
HPLVVLRQV1# #7KH#&$$# LQFOXGHV#SURYLVLRQV#WR#UHGXFH
PRWRU#YHKLFOHV#HPLVVLRQV#LQ#ERWK#7LWOH#,#DQG#7LWOH#,,1

Overview of Approach

7KH#JHQHUDO#SURFHGXUH#IRU#FDOFXODWLQJ#KLVWRULF#DQG
SURMHFWLRQ#\HDU#PRWRU#YHKLFOH#HPLVVLRQV#LV#WR#PXOWLSO\
DFWLYLW\/# LQ# WKH# IRUP#RI#907#E\#SROOXWDQW# VSHFLILF
HPLVVLRQ# IDFWRU#HVWLPDWHV1# #(5&$0# +3HFKDQ/#4<<9,
ZDV#XVHG#WR#SURMHFW#PRWRU#YHKLFOH#HPLVVLRQV#IRU#92&/
12 /#DQG#&21##(PLVVLRQ#IDFWRUV#IRU#WKHVH#SROOXWDQWV[
ZHUH# JHQHUDWHG# XVLQJ# WKH# (3$*V# PRWRU# YHKLFOH
HPLVVLRQ# IDFWRU#PRGHO#02%,/(8D# +(3$/# 4<<6D,1
30 /#30 /#DQG#62 #HPLVVLRQ#IDFWRUV#ZHUH#JHQHUDWHG43 518 5
XVLQJ# DQRWKHU#(3$#PRWRU# YHKLFOH# HPLVVLRQ# IDFWRU
PRGHO/#3$578#+(3$/#4<<7,1##(PLVVLRQ#IDFWRUV#IRU#DOO
SROOXWDQWV#DUH#PRGHOHG#XVLQJ#FRPPRQ#DVVXPSWLRQV
DERXW#DPELHQW#WHPSHUDWXUHV#DQG#YHKLFOH#VSHHGV#DW#WKH
6WDWH# OHYHO1# #&RQWURO# SURJUDPV# +,20/# UHIRUPXODWHG
JDVROLQH,#DUH#VSHFLILHG#DW#WKH#FRXQW\#OHYHO1##7HPSRUDOO\/

HPLVVLRQV#DUH#FDOFXODWHG#E\#PRQWK#DQG# VXPPHG# WR
GHYHORS#DQQXDO#HPLVVLRQ#HVWLPDWHV1#

Base Year Emissions

%DVH#\HDU#HPLVVLRQV#DUH# IURP#9HUVLRQ# 6#RI# WKH
13,1# #7KH#13,#907/#E\#FRXQW\26&&# +L1H1/#YHKLFOH
W\SH2IXQFWLRQDO# URDGZD\# FODVV,/# DUH# EDVHG# RQ# GDWD
IURP#WKH#)HGHUDO#+LJKZD\#$GPLQLVWUDWLRQ#+)+:$,
+LJKZD\#3HUIRUPDQFH#0RQLWRULQJ#6\VWHP#++306,1
7KH#+306#DUHD#ZLGH#GDWD#EDVH#FRQWDLQV#6WDWH0OHYHO
907#HVWLPDWHV#IRU#UXUDO#DQG#VPDOO#XUEDQ#DUHDV/#DV#ZHOO
DV#VHSDUDWH#907#HVWLPDWHV#IRU#HDFK#ODUJH#XUEDQ#DUHD
ZLWKLQ# WKH#6WDWH1# #907#HVWLPDWHV# IRU#HDFK#RI# WKHVH
FDWHJRULHV# DUH# E\# IXQFWLRQDO# URDGZD\# FODVV1# # 7ZR
SURFHGXUHV#ZHUH#SHUIRUPHG#WR#FRQYHUW#WKLV#907#GDWD
LQWR#D#FRXQW\26&&# OHYHO#IRUPDW1# #)LUVW/#HDFK#6WDWH*V
UXUDO/#VPDOO#XUEDQ/#DQG#ODUJH#XUEDQ#907#E\#IXQFWLRQDO
URDGZD\# FODVV#ZHUH# GLVWULEXWHG# WR# WKH# FRXQW\# OHYHO
EDVHG# RQ# SRSXODWLRQ# GDWD1# # 6HFRQG/# WKH# UHVXOWLQJ
FRXQW\2IXQFWLRQDO#URDGZD\#FODVV#907#ZHUH#DOORFDWHG
WR#WKH#YHKLFOH#W\SH# OHYHO#EDVHG#RQ#+306#DQG#RWKHU
)+:$# GDWD1# # 7KH# UHVXOWLQJ# 907# HVWLPDWHV# DUH
FRXQW\0OHYHO#HVWLPDWHV#VHJUHJDWHG#E\#YHKLFOH#W\SH#DQG
URDGZD\#FODVV1

7KH#4<<3#HPLVVLRQ#HVWLPDWHV#ZHUH#FDOFXODWHG#E\
DSSO\LQJ#4<<3#FRQWURO0VSHFLILF#HPLVVLRQ#IDFWRUV#WR#WKH
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907# HVWLPDWHV1# # 7KH# 4<<3# HPLVVLRQ# IDFWRUV# ZHUH PDQ\# UHVHDUFK# VWXGLHV# SHUIRUPHG# WR# DWWHPSW# WR
JHQHUDWHG# XVLQJ# KLVWRULFDO# WHPSHUDWXUHV/# JDVROLQH LGHQWLI\# WKH# UHDVRQV# IRU# WKH#REVHUYHG#GLVFUHSDQFLHV
YRODWLOLW\# 5HLG# YDSRU# SUHVVXUH# +593,# GDWD/# DQG DQG# WR# PRGLI\# WKH# WZR# PRGHOV# GHYHORSHG# E\
LQVSHFWLRQ# DQG# PDLQWHQDQFH# +,20,# LQIRUPDWLRQ1 UHJXODWRU\#DJHQFLHV#+(3$*V#02%,/(#HPLVVLRQ#IDFWRU
(PLVVLRQV# HVWLPDWHV# DUH# FDOFXODWHG# DW# WKH PRGHO# DQG# &$5%*V# HPLVVLRQ# IDFWRUV# PRGHO
FRXQW\2YHKLFOH#W\SH2URDGZD\#W\SH#OHYHO/#DOORZLQJ#IRU +(0)$&,,#WR#SHUIRUP#EHWWHU#LQ#HVWLPDWLQJ#UHDO#ZRUOG
FRXQW\#GLIIHUHQFHV#LQ#,20#SURJUDPV1 HPLVVLRQ#UDWHV1

Growth Projections

Vehicle Miles Traveled

7KH# JHQHUDO# SURFHGXUH# XVHG# WR# SURMHFW#PRWRU
YHKLFOH#HPLVVLRQV#ZDV#WR#JURZ#4<<3#DFWLYLW\#+907,#WR
WKH#IXWXUH#\HDU#+5333#RU#5343,#DQG#WKHQ#WR#DSSO\#IXWXUH
\HDU#HPLVVLRQ#IDFWRUV1##(VWLPDWHV#RI#QDWLRQDO#JURZWK#LQ
907# IURP# WKH# 02%,/(714# )XHO# &RQVXPSWLRQ
0RGHO#+)&0,#+(3$/#4<<4F>#:ROFRWW#DQG#.DKOEDXP/
4<<4,#ZHUH#XVHG#DV# WKH#EDVLV# IRU#907#SURMHFWLRQV1
3ULPDU\# 02%,/(714# )&0# LQSXWV# ZHUH# YHKLFOH
UHJLVWUDWLRQV/#907/#DQG#IXHO#HFRQRP\#IRU#HDFK#YHKLFOH
FODVV1##02%,/(714#)&0#RXWSXWV#LQFOXGHG#HVWLPDWHV
RI# IOHHW# IXHO# FRQVXPSWLRQ/# 907/# RQ0URDG# IXHO
HFRQRP\/#DQG#YHKLFOH#UHJLVWUDWLRQV1##$OO#DUH#QDWLRQDO
YDOXHV1# # +LVWRULFDO# YHKLFOH# VWRFN# LQIRUPDWLRQ# LV
DYDLODEOH# IURP# 51/1# 3RON# DQG# 'HSDUWPHQW# RI
7UDQVSRUWDWLRQ#+'27,1##7KH#02%,/(714#)&0#UHOLHV
SULPDULO\#RQ#WKH#51/1#3RON#GDWD#WR#HVWLPDWH#KLVWRULFDO
VWRFNV#RI#FDUV#DQG#OLJKW#WUXFNV#LQ#4<<3/#DQG#XVHV#'27
DQG# $PHULFDQ# $VVRFLDWLRQ# RI# $XWRPRELOH
0DQXIDFWXUHUV#VWDWLVWLFV# WR#HVWLPDWH# WUXFN#VWRFNV#E\
ZHLJKW#FODVV1

Modeled Motor Vehicle Emission
Rates

7KH#WXQQHO#VWXG\#SRUWLRQ#RI#WKH#6RXWK#&RDVW#$LU
4XDOLW\#6WXG\#+6&$46,#+,QJDOOV#HW#DO1/#4<;<,#VKRZHG
WKDW#WKHUH#ZHUH#ZLGH#GLVFUHSDQFLHV#EHWZHHQ#PHDVXUHG
DQG# PRGHOHG# PRWRU# YHKLFOH# HPLVVLRQV# LQ# DQ
H[SHULPHQW#SHUIRUPHG# LQ#4<;:#DW#D#WXQQHO#QHDU#/RV
$QJHOHV1##5XQQLQJ#92&#HPLVVLRQ#IDFWRUV#ZHUH#IURP
417#WR#91<#WLPHV#WKH#HPLVVLRQ#IDFWRUV#FDOFXODWHG#IURP
WKH#&DOLIRUQLD#$LU#5HVRXUFHV#%RDUG#+&$5%,#FRPSXWHU
SURJUDP#RXWSXW/#PHDVXUHG#&2#HPLVVLRQ#UDWHV#ZHUH
IURP#414#WR#619#WLPHV#PRGHOHG#HPLVVLRQ#IDFWRUV/#DQG
PHDVXUHG#12 #HPLVVLRQ#UDWHV#ZHUH#319#WR#417#WLPHV[
WKH#PRGHOHG#YDOXHV1##6LQFH#WKDW#WLPH#WKHUH#KDYH#EHHQ

,W#LV#GLIILFXOW#WR#HVWLPDWH#KRZ#SUHVHQW#XQFHUWDLQWLHV
LQ#HVWLPDWLQJ#PRWRU#YHKLFOH#HPLVVLRQV#PLJKW#DIIHFW#WKH
HVWLPDWHG#GLIIHUHQFH#EHWZHHQ#3UH0&$$$#DQG#3RVW0
&$$$# HPLVVLRQV1# # 7KH# GLIIHUHQFH# EHWZHHQ# WKH
VFHQDULRV# ZLOO# ZLGHQ# LI# WKH# H[FHVV# HPLVVLRQV# DUH
VXFFHVVIXOO\# UHGXFHG# E\# 3RVW0&$$$# PHDVXUHV1
+RZHYHU/#LI#WKH#H[FHVV#HPLVVLRQV#DUH#LUUHGXFLEOH/#RU#QRW
LQIOXHQFHG#E\#QHZ#3RVW0&$$$# LQLWLDWLYHV/# WKHQ# WKH
UHODWLYH#HPLVVLRQV#GLIIHUHQFH#EHWZHHQ#WKH#FDVHV#ZRXOG
EH#H[SHFWHG#WR#UHPDLQ#WKH#VDPH#DV#LV#HVWLPDWHG#LQ#WKLV
DQDO\VLV1

Control Scenarios

7KLV# VHFWLRQ#GHVFULEHV# WKH#FRQWURO#DVVXPSWLRQV
IRU#WKH#3UH0&$$$#DQG#3RVW0&$$$#VFHQDULRV1##7DEOH
$043#VXPPDUL]HV# WKH#JHRJUDSKLF#DSSOLFDELOLW\#RI#DOO
FRQWUROV#PRGHOHG1

Pre-CAAA Scenario

7KH# 3UH0&$$$# VFHQDULR# DSSOLHV# HVWLPDWHG
LQFUHDVHV# LQ# DFWLYLW\# OHYHOV# ZLWK# HPLVVLRQ# IDFWRUV
UHIOHFWLQJ# FRQWURO# SURJUDPV# LQ# SODFH# SULRU# WR# WKH
SDVVDJH#RI#WKH#4<<3#$PHQGPHQWV1##7KH#PRWRU#YHKLFOH
FRQWUROV# DSSOLHG# XQGHU# WKLV# VFHQDULR# LQFOXGH# WKH
)HGHUDO#9HKLFOH#0RWRU#&RQWURO#3URJUDP# +)09&3,
+WDLOSLSH#VWDQGDUGV,/#3KDVH#,#JDVROLQH#YRODWLOLW\#+593
OLPLWV,/#DQG#FXUUHQW#4<<3#,20#SURJUDPV1

30 # HPLVVLRQ# IDFWRUV# UHSUHVHQWLQJ# JDVROLQH43
YHKLFOHV# GR# QRW# YDU\# EHWZHHQ# WKH# 3UH0&$$$# DQG
3RVW0&$$$# FRQWURO# VFHQDULRV1# # 3UH0&$$$# 3043
HPLVVLRQ#IDFWRUV#IRU#GLHVHO#YHKLFOHV#ZHUH#JHQHUDWHG#E\
IUHH]LQJ# HPLVVLRQ# UDWHV# DW# 4<<6# OHYHOV/# VLQFH# WKH
3$578#PRGHO# GRHV# QRW# FDOFXODWH# HPLVVLRQ# IDFWRUV
ZLWKRXW# DSSOLFDWLRQ# RI#&$$# WDLOSLSH# VWDQGDUGV1# #$
FRPSRVLWH#GLHVHO#HPLVVLRQ#IDFWRU#E\#GLHVHO#YHKLFOH#W\SH
ZDV# WKHQ# FDOFXODWHG# E\# DSSO\LQJ# E\0PRGHO0\HDU
HPLVVLRQ#UDWHV#E\#\HDUO\#WUDYHO#IUDFWLRQV1
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Post-CAAA Scenario

7KH#3RVW0&$$$#FRQWURO#VFHQDULR#LQFRUSRUDWHV#WKH
OLNHO\#HIIHFWV#RI#FRQWUROV#PDQGDWHG#XQGHU#WKH#&$$$1
0RWRU# YHKLFOH# FRQWUROV# DSSOLHG# XQGHU# WKLV# VFHQDULR
LQFOXGH# &$$# WDLOSLSH# VWDQGDUGV# DQG# HYDSRUDWLYH
VWDQGDUGV/#3KDVH#,,#593#OLPLWV/#UHIRUPXODWHG#JDVROLQH/
R[\JHQDWHG# IXHO/# ,20# +QRQH/# EDVLF/# ORZ# HQKDQFHG/
275# ORZ# HQKDQFHG/# DQG# KLJK# HQKDQFHG,/# DQG# ORZ
HPLVVLRQ#YHKLFOHV1##2I#WKH#DERYH#PHQWLRQHG#FRQWUROV/
RQO\#,20#DQG#UHIRUPXODWHG#JDVROLQH#DIIHFW#SDUWLFXODWH
DQG#62 #HPLVVLRQ#IDFWRUV1##(DFK#RI#WKH#&$$#FRQWUROV5
DQG#WKHLU#DSSOLFDELOLW\#DUH#VXPPDUL]HG#LQ#7DEOH#$0431

Emission Summary

7DEOH# $044# VXPPDUL]HV# QDWLRQDO# HPLVVLRQV# E\
YHKLFOH# W\SH1# #&RPSDULVRQ#RI#3UH0#DQG#3RVW0&$$$
VFHQDULRV# VKRZV# PRWRU# YHKLFOH# 92&# HPLVVLRQV
UHGXFWLRQV#RI#5;#SHUFHQW# LQ#5333#DQG#79#SHUFHQW# LQ
5343#DV#D#ODUJHU#IUDFWLRQ#RI#WKH#YHKLFOH#IOHHW#PHHWV#ORZ
HPLVVLRQ#YHKLFOH#+/(9,#SURJUDP#HPLVVLRQ#VWDQGDUGV1
&$$# WDLOSLSH# VWDQGDUGV/# UHIRUPXODWHG#JDVROLQH/# DQG
,20#UHTXLUHPHQWV#DOVR#FRQWULEXWH#WR#GHFOLQHV#LQ#PRWRU
YHKLFOH#92&#HPLVVLRQV1

)RU# PRWRU# YHKLFOH0HPLWWHG# 12 /# DJDLQ# WKH[
GLIIHUHQFHV# EHWZHHQ# 3RVW0&$$$# DQG# 3UH0&$$$
VFHQDULRV#DUH#PRVW#SURQRXQFHG#LQ#5343#+6;#SHUFHQW/
FRPSDUHG#ZLWK#D#47#SHUFHQW#GLIIHUHQFH#LQ#5333,#DV#WKH
7<#6WDWH#/(9#SURJUDP#EHFRPHV#PRUH#HIIHFWLYH#ZLWK
IOHHW#WXUQRYHU1

7KH#3RVW0&$$$#VFHQDULR#DOVR#VKRZV#WKDW#WKHUH
DUH#H[SHFWHG#WR#EH#VLJQLILFDQW#&2#EHQHILWV#DFKLHYHG
WKURXJK# WKH# 1RQDWWDLQPHQW# +7LWOH# ,,# DQG# 0RWRU
9HKLFOH#3URYLVLRQV#+7LWOH#,,,#RI#WKH#4<<3#$PHQGPHQWV1
7KH#PRVW# LPSRUWDQW#QHZ#SURYLVLRQV# DQG#SURJUDPV
H[SHFWHG#WR#EH#SURYLGLQJ#WKHVH#EHQHILWV/##LQ#RUGHU#RI
HVWLPDWHG# LPSRUWDQFH/# LQFOXGH=# # HQKDQFHG# YHKLFOH
HPLVVLRQ#LQVSHFWLRQV/#ZLQWHUWLPH#R[\JHQDWHG#IXHO#XVH/
DQG#/(9#SURJUDP#DGRSWLRQ1

62 #PRWRU#YHKLFOH#HPLVVLRQV#GHFUHDVH#XQGHU#WKH5
3RVW0&$$$#VFHQDULR#DV#D#UHVXOW#RI#VXOIXU# OLPLWV# IRU
GLHVHO# IXHO1# # 6HFWLRQ# 544# RI# WKH#&$$$# OLPLWHG# WKH
VXOIXU# FRQWHQW#RI#PRWRU# YHKLFOH# GLHVHO# IXHO# WR# 3138
SHUFHQW#+E\#ZHLJKW,#EHJLQQLQJ#2FWREHU#4/#4<<61

0RWRU#YHKLFOH#30 #DQG#30 #HPLVVLRQ#FKDQJHV43 518
UHVXOW#IURP#&$$#WDLOSLSH#VWDQGDUGV1##$OPRVW#DOO#RI#WKH
PRWRU#YHKLFOH0HPLWWHG#30#FKDQJHV#RFFXU#EHFDXVH#RI
30#H[KDXVW#HPLVVLRQ#VWDQGDUGV#IRU#KHDY\0GXW\#GLHVHO
WUXFNV#++''7V,1
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Table A-10
Applicability of Mobile Source Control Programs

Control Measure Applicability

Pre-CAAA Scenario

FMVCP National

Phase I RVP National (standard varies by region)

I/M Programs in place in 1990

Post-CAAA Scenario

Phase II RVP National (standard varies by region)

CAA Tailpipe Standards National

CAA Evaporative Controls National

Heavy Duty NO  Standard Nationalx

Federal Reformulated Gasoline Nine areas required to adopt this program under the CAA plus areas

Oxygenated Fuel All CO NAAs

Basic I/M All moderate ozone NAAs, moderate CO NAAs, and areas with I/M in

Low Enhanced I/M All areas previously required to implement high enhanced I/M who are

High Enhanced I/M Serious and above ozone NAAs, in metropolitan areas in the OTR with

National LEV Nationally, with the exception of California

California LEV California
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Table A-11
National Highway Vehicle Emissions by Vehicle Type*
(thousand tons)

Vehicle 1990 2000 2000 2010 2010 
Type Pre-CAAA Post-CAAA Pre-CAAA Post-CAAA

VOC
LDGV 4,207.2 3,823.6 2,692.9 4,311.9 2,263.6
LDGT1 954.0 1,089.0 793.5 1,341.0 760.6
LDGT2 803.5 711.4 550.4 867.1 583.0
HDGV 466.9 291.1 228.8 279.8 142.2
LDDV 11.6 1.4 1.4 <0.1 <0.1
LDDT 2.8 1.0 1.0 0.4 0.4
HDDV 313.9 367.5 227.2 469.6 151.8
MC 50.5 42.5 37.8 49.9 44.3
Total 6,810.5 6,327.6 4,533.1 7,319.7 3,945.9

NOx

LDGV 3,406.1 3,633.6 2,873.8 4,161.6 2,402.1
LDGT1 775.2 1,045.5 815.8 1,326.1 783.8
LDGT2 557.8 646.6 565.1 821.6 631.6
HDGV 333.1 333.2 324.3 392.6 296.3
LDDV 35.9 4.0 4.0 <0.1 <0.1
LDDT 7.4 2.5 2.5 1.0 1.0
HDDV 2,318.4 2,135.1 2,051.7 2,359.1 1,443.0
MC 11.6 14.1 14.1 16.5 16.5
Total 7,445.6 7,814.6 6,651.3 9,078.6 5,574.4

CO
LDGV 40,073.4 36,759.0 26,920.2 40,304.6 23,711.9
LDGT1 8,458.6 10,566.9 7,947.5 13,054.8 7,986.4
LDGT2 6,533.4 6,867.5 5,349.4 8,457.5 6,102.3
HDGV 5,895.0 2,921.9 2,766.0 1,807.1 1,639.3
LDDV 29.1 3.8 3.8 <0.1 <0.1
LDDT 5.7 2.3 2.3 1.0 1.0
HDDV 1,300.1 1,827.2 1,826.8 2,397.1 2,208.3
MC 185.6 220.8 209.5 259.3 245.9
Total 62,480.9 59,169.6 45,025.5 66,281.6 41,895.1

SO2

LDGV 143.0 151.6 151.6 178.0 178.0
LDGT1 37.6 50.1 50.1 64.0 64.0
LDGT2 20.5 25.6 25.6 32.6 32.6
HDGV 10.8 11.7 11.7 14.1 14.1
LDDV 12.7 1.1 0.3 <0.1 <0.1
LDDT 2.8 0.8 0.2 0.3 0.1
HDDV 340.1 390.3 97.6 480.3 120.1
MC 0.3 0.4 0.4 0.5 0.5
Total 567.7 631.6 337.4 769.6 409.2
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PM10

LDGV 63.1 66.1 66.1 75.3 75.3
LDGT1 15.2 18.4 18.4 23.0 23.0
LDGT2 16.9 10.7 10.7 11.5 11.5
HDGV 10.6 8.0 8.0 6.6 6.6
LDDV 8.8 0.6 0.6 <0.1 <0.1
LDDT 1.7 0.6 0.4 0.2 0.1
HDDV 238.2 186.9 152.9 179.8 88.4
MC 0.4 0.4 0.4 0.5 0.5
Total 354.7 291.7 257.6 297.0 205.4

PM2.5

LDGV 38.1 36.9 36.9 43.4 43.4
LDGT1 9.8 11.2 11.2 13.8 13.8
LDGT2 11.1 6.7 6.7 7.0 7.0
HDGV 7.0 5.3 5.3 4.3 4.3
LDDV 7.8 0.5 0.5 <0.1 <0.1
LDDT 1.5 0.5 0.3 0.2 0.1
HDDV 215.7 164.4 134.4 164.7 73.9
MC 0.2 0.2 0.2 0.3 0.2
Total 291.0 225.7 195.6 233.7 142.7

NH3

LDGV 165.6 262.8 262.8 314.0 314.0
LDGT1 23.6 58.5 58.5 80.6 80.6
LDGT2 8.6 25.8 25.8 36.8 36.8
HDGV 0.4 1.6 1.6 2.9 2.9
LDDV <0.1 <0.1 <0.1 <0.1 <0.1
LDDT <0.1 <0.1 <0.1 <0.1 <0.1
HDDV 0.2 0.4 0.4 0.5 0.5
MC <0.1 <0.1 <0.1 0.1 0.1
Total 198.5 349.2 349.2 434.9 434.9

*The totals reflect emissions for the 48 contiguous States, excluding Alaska and Hawaii.  Totals may not add due to
rounding.
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Area Sources

7KLV# VHFWLRQ# GLVFXVVHV# WKH#EDVH# \HDU# 4<<3# DUHD
VRXUFH#LQYHQWRU\/#DQG#WKH#GHYHORSPHQW#RI#WKH#IXWXUH
\HDU#HPLVVLRQ#HVWLPDWHV#IRU#DUHD#VRXUFHV1##$UHD#VRXUFHV
LQFOXGH#VPDOO#VWDWLRQDU\#VRXUFHV#QRW# LQFOXGHG# LQ#WKH
SRLQW#VRXUFH#GDWD#EDVH#+H1J1/#GU\#FOHDQHUV/#JUDSKLF#DUWV/
LQGXVWULDO# IXHO#FRPEXVWLRQ/#JDVROLQH#PDUNHWLQJ,#DQG
VROYHQW# XVH# +H1J1/# FRQVXPHU# VROYHQWV/# DUFKLWHFWXUDO
FRDWLQJV,1##7KH#JURZWK#IDFWRUV#DQG#FRQWURO#HIILFLHQFLHV
XVHG# WR# SURMHFW# WKH# EDVH# \HDU# 4<<3# DUHD# VRXUFH
LQYHQWRU\# WR# 5333#DQG# 5343#XQGHU# WKH# WZR#FRQWURO
VFHQDULRV#DUH#DOVR#GHVFULEHG/#DQG#DOWHUQDWLYH#JURZWK
LQGLFDWRUV# IRU#DUHD#VRXUFHV#DUH# LGHQWLILHG1# #(5&$0
ZDV# XVHG# WR# SURMHFW# DUHD# VRXUFH# 92&# DQG# 12[
HPLVVLRQV# XQGHU# WKH# WZR# FRQWURO# VFHQDULRV1# # 7KH
DSSURDFK#XVHG# LQ#(5&$0#ZDV#DOVR#XVHG#WR#SURMHFW
FRQWUROOHG# DUHD# VRXUFH# &2/# 62 /# 30 /# DQG# 305 518 43
HPLVVLRQV1#

Overview of Approach

7KH# EDVH# \HDU# 4<<3# DUHD# VRXUFH# LQYHQWRU\#ZDV
SURMHFWHG#WR#5333#DQG#5343#WR#HVWLPDWH#WKH#FRPELQHG
HIIHFWV#RI#JURZWK#DQG#&$$#FRQWUROV#RQ#DUHD#VRXUFHV1
,Q# RUGHU# WR# SURMHFW# HPLVVLRQV/# D# VXUURJDWH# DFWLYLW\
LQGLFDWRU#+H1J1/#SRSXODWLRQ/#JDVROLQH#FRQVXPSWLRQ,#ZDV
LGHQWLILHG# IRU# HDFK# DUHD# VRXUFH# FDWHJRU\1# # ,Q# LWV
JXLGDQFH# IRU#SURMHFWLQJ# HPLVVLRQV# IRU# DUHD# VRXUFHV/
(3$# LGHQWLILHV#SUHIHUUHG#JURZWK#LQGLFDWRUV#IRU#HDFK
DUHD#VRXUFH#FDWHJRU\#+(3$/#4<<4D,1##3HFKDQ#FKRVH#D
JURZWK#LQGLFDWRU#IRU#HDFK#DUHD#VRXUFH#FDWHJRU\#EDVHG
RQ#(3$*V#JXLGDQFH/#WKH#DYDLODELOLW\#RI#SURMHFWLRQ#GDWD
LQ# WKH# UHOHYDQW# \HDUV# RI# DQDO\VLV/# DQG# WKH
DSSURSULDWHQHVV# RI# WKH# PHDVXUH# IRU# SURMHFWLQJ
HPLVVLRQV1# # (PLVVLRQV# ZHUH# WKHQ# SURMHFWHG# XVLQJ
JURZWK# IDFWRUV# FDOFXODWHG# EDVHG# RQ# SURMHFWLRQV# IRU
HDFK#DFWLYLW\#LQGLFDWRU1##7KH#JURZWK#UDWHV#UHSUHVHQW#DQ
LQFUHDVH#RU#GHFUHDVH# LQ#WKH#EDVLF#DFWLYLW\#WKDW#FDXVHV
HPLVVLRQV1

$UHD#VRXUFH#HPLVVLRQV#IRU#92&#DQG#12 #XQGHU[
HDFK#FRQWURO#VFHQDULR#ZHUH#SURMHFWHG#XVLQJ#(5&$0>
VLPLODU#PRGHOLQJ#WHFKQLTXHV#ZHUH#XVHG#IRU#WKH#RWKHU
FULWHULD#SROOXWDQWV1##7KH#DOJRULWKP#IRU#SURMHFWLQJ#DUHD
VRXUFH#HPLVVLRQV#LV=

ZKHUH=

(0,6  HPLVVLRQV#LQ#SURMHFWLRQ<
\HDU#\

(0,6  4<<3#HPLVVLRQV<3
*)$&  JURZWK#IDFWRU#IRU<

SURMHFWLRQ#\HDU#\
&(  FRQWURO#HIILFLHQF\#LQ<

SURMHFWLRQ#\HDU#\
5(  UXOH#HIIHFWLYHQHVV#+5(,#IRU<

WKH#FRQWURO#LQ#SURMHFWLRQ
\HDU#\

&(  4<<3#FRQWURO#HIILFLHQF\<3
5(  4<<3#5(<3

,Q#FDVHV#ZKHUH#WKH#FRQWURO#OHYHO#IRU#WKH#SURMHFWLRQ
\HDU#FRQWURO#VWUDWHJ\#LV#OHVV#WKDQ#WKH#FRQWURO#OHYHO#LQ
4<<3/#4<<3#FRQWURO#OHYHOV#DUH#UHWDLQHG#LQ#WKH#SURMHFWLRQ
\HDU1# # $OO# FRPSXWDWLRQV# DQG# UHSRUWLQJ# DUH# DW# WKH
FRXQW\26&&#OHYHO#IRU#DLU#TXDOLW\#DQG#FRVW#PRGHOLQJ1

8QGHU# WKH# 3UH0&$$$# VFHQDULR/# IXWXUH# \HDU
FRQWURO# OHYHOV#DUH#DVVXPHG#WR#EH#HTXLYDOHQW#WR#4<<3
OHYHOV1##7KH#3RVW0&$$$#VFHQDULR#DSSOLHV#FRQWURO#OHYHOV
WR#PRGHO# WKH# HIIHFWV# RI# WKH# 7LWOH# ,# QRQDWWDLQPHQW
SURYLVLRQV/#)HGHUDO#UXOHV/#DQG/# LQ# WKH#FDVH#RI#92&/
7LWOH#,,,#0$&7#VWDQGDUGV1

Base Year Emissions

7KH# EDVH# \HDU# 4<<3# DUHD# VRXUFH# HPLVVLRQ
LQYHQWRU\#IRU#WKH#SURVSHFWLYH#DQDO\VLV#LV#9HUVLRQ#6#RI
WKH# 13,# +3HFKDQ/# 4<<8D># 3HFKDQ/# 4<<8E,1# # 7KLV
LQYHQWRU\# FRQWDLQV#FRXQW\26&&# OHYHO#HPLVVLRQV# IRU
DUHD#VRXUFH#FDWHJRULHV1##0RVW#QRQ0IXJLWLYH#GXVW#DUHD
VRXUFH#HPLVVLRQV#HVWLPDWHV#LQ#WKH#13,#RULJLQDWH#ZLWK
WKH#4<;8#1$3$3#$UHD#6RXUFH#(PLVVLRQ#,QYHQWRU\1
([FHSWLRQV#WR#WKLV#DUH#VROYHQW#HPLVVLRQV/#SUHVFULEHG
EXUQLQJ/#IRUHVW#ZLOGILUHV/#IXJLWLYH#GXVW/#DQG#UHVLGHQWLDO
ZRRG#FRPEXVWLRQ1

7KH# JHQHUDO#PHWKRG# IRU# HVWLPDWLQJ# 4<<3# DUHD
VRXUFH#HPLVVLRQV#XVLQJ#WKH#4<;8#1$3$3#,QYHQWRU\
ZDV#WR#DSSO\#JURZWK#IDFWRUV#WR#WKH#1$3$3#,QYHQWRU\
YDOXHV1##%($#KLVWRULFDO#HDUQLQJV#GDWD/#SRSXODWLRQ/#IXHO
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XVH#IURP#6WDWH#(QHUJ\#'DWD#6\VWHP#+6('6,#+'2(/ )+:$#GDWD1##3$57#8#UHHQWUDLQHG#URDG#GXVW#HPLVVLRQ
4<<4,/#DQG#RWKHU#FDWHJRU\0VSHFLILF#LQGLFDWRUV#ZHUH#XVHG IDFWRUV# GHSHQG# RQ# WKH# DYHUDJH#ZHLJKW/# VSHHG/# DQG
WR#SURMHFW#WKH#4<;8#1$3$3#WR#4<<31##6('6#GDWD#ZHUH QXPEHU#RI#ZKHHOV#RI#WKH#YHKLFOHV#WUDYHOLQJ#RQ#SDYHG
XVHG#DV#DQ#LQGLFDWRU#RI#HPLVVLRQV#JURZWK#IRU#WKH#DUHD DQG#XQSDYHG#URDGZD\V/# WKH#VLOW#FRQWHQW#RI#URDGZD\
VRXUFH#IXHO#FRPEXVWLRQ#FDWHJRULHV#DQG#IRU#WKH#JDVROLQH VXUIDFH#PDWHULDO/#DQG#SUHFLSLWDWLRQ#GDWD1##7KH#DFWLYLW\
PDUNHWLQJ# FDWHJRULHV# +(3$/# 4<<6E,1# # 3DUWLFOH# VL]H IDFWRU#IRU#FDOFXODWLQJ#UHHQWUDLQHG#URDG#GXVW#HPLVVLRQV
PXOWLSOLHUV#ZHUH#DSSOLHG#WR#HVWLPDWH#30 #HPLVVLRQV LV#907143
IURP#763#HVWLPDWHV#+(3$/#4<<8,1
# 5HVLGHQWLDO#ZRRG#FRPEXVWLRQ#HPLVVLRQV#HVWLPDWHG#IRU

6ROYHQW#HPLVVLRQV#ZHUH#HVWLPDWHG#IURP#D#QDWLRQDO (3$*V#1(7#HIIRUW#ZHUH#XVHG#LQ#9HUVLRQ#6#RI#WKH#13,
VROYHQW# PDWHULDO# EDODQFH# XVLQJ# VROYHQW# GDWD# IURP +(3$/# 4<<6F,1# # 5HVLGHQWLDO# ZRRG# FRPEXVWLRQ
YDULRXV#PDUNHWLQJ#VXUYH\V#+(3$/#4<<6E,1##(PLVVLRQV HPLVVLRQV# LQFOXGH# WKRVH# IURP# WUDGLWLRQDO# PDVRQU\
DUH#DOORFDWHG#WR#WKH#FRXQW\0OHYHO#EDVHG#RQ#HPSOR\PHQW ILUHSODFHV/#IUHHVWDQGLQJ#ILUHSODFHV/#ZRRG#VWRYHV/#DQG
DQG#SRSXODWLRQ#GDWD1 IXUQDFHV1

3UHVFULEHG#EXUQLQJ#HPLVVLRQ#HVWLPDWHV#ZHUH#EDVHG#RQ
D# 4<;<# 8QLWHG# 6WDWHV# 'HSDUWPHQW# RI# $JULFXOWXUH
+86'$,#)RUHVW#6HUYLFH#,QYHQWRU\#RI#30#DQG#DLU#WR[LFV
+86'$/#4<;<,1##7KLV#LQYHQWRU\#RI#SUHVFULEHG#EXUQLQJ
FRQWDLQHG#6WDWH0OHYHO#HPLVVLRQV/#ZKLFK#ZHUH#DOORFDWHG
WR# WKH# FRXQW\# OHYHO# XVLQJ# WKH# 6WDWH0WR0FRXQW\
GLVWULEXWLRQ# RI# HPLVVLRQV# LQ# WKH# 4<;8# 1$3$3
,QYHQWRU\1

:LOGILUH# HPLVVLRQV# ZHUH# WDNHQ# IURP# HVWLPDWHV
GHYHORSHG#IRU#WKH#*&97&#IRU#WKH#44#*&97&#6WDWHV
+:HVWHUQ#8161,#+5DGLDQ/#4<<8,1##7KH#ZLOGILUH#GDWD# LQ
WKH#*&97&#,QYHQWRU\#UHSUHVHQW#D#GHWDLOHG#VXUYH\#RI
IRUHVW#ILUHV#LQ#WKH#VWXG\#DUHD1##)RU#QRQ0*&97&#6WDWHV/
HPLVVLRQV#DUH#EDVHG#RQ#WKH#4<;8#1$3$3#,QYHQWRU\
YDOXHV1

30 #HPLVVLRQV#IRU#IXJLWLYH#GXVW#VRXUFHV#ZHUH#WDNHQ43
IURP# WKH# 7UHQGV# LQYHQWRU\# +(3$/# 4<<:D,# IRU
DJULFXOWXUDO#WLOOLQJ/#DJULFXOWXUDO#EXUQLQJ/#FRQVWUXFWLRQ
DFWLYLW\/# SDYHG# URDGV/# XQSDYHG# URDGV/# SUHVFULEHG
EXUQLQJ/# DQG#ZLQG# HURVLRQ1# #(PLVVLRQV# IURP# EHHI
FDWWOH# IHHGORWV# ZHUH# GHYHORSHG# IRU# WKH# 13,1# # ,Q
JHQHUDO/#WKH#7UHQGV#,QYHQWRU\#HPLVVLRQ#HVWLPDWHV#DUH
DYDLODEOH# DW# WKH# 6WDWH# OHYHO/# ZLWK# WKH# H[FHSWLRQ# RI
FRQVWUXFWLRQ#DFWLYLW\#HPLVVLRQ#HVWLPDWHV/#ZKLFK#DUH#DW
WKH#(3$0UHJLRQ# OHYHO1# #7KHVH#ZHUH#GLVDJJUHJDWHG#WR
WKH#FRXQW\#OHYHO#EDVHG#RQ#&HQVXV#RI#$JULFXOWXUH#GDWD/
ODQG#XVH/#DQG#FRQVWUXFWLRQ#HDUQLQJV#GDWD1##3DYHG#DQG
XQSDYHG#URDG#HPLVVLRQV#DUH#HVWLPDWHG#XVLQJ#WKH#(3$*V
206#3$578#HPLVVLRQ#IDFWRU#PRGHO#FRPELQHG#ZLWK
SDYHG# DQG#XQSDYHG# URDG#907# HVWLPDWHV#EDVHG#RQ

)RU# WKH#6WDWHV#RI#&DOLIRUQLD# DQG#2UHJRQ/# 4<<3
FULWHULD# SROOXWDQW# HPLVVLRQV# IURP# WKH# *&97&
LQYHQWRU\# ZHUH# LQFRUSRUDWHG# IRU# DOO# DUHD# VRXUFH
FDWHJRULHV1##7KH#GDWD#IRU#WKHVH#WZR#6WDWHV#DUH#EDVHG#RQ
6WDWH0FRPSLOHG#LQYHQWRULHV#WKDW#DUH#SUHVXPDEO\#EDVHG
RQ#PRUH#UHFHQW#DQG#GHWDLOHG#GDWD#WKDQ#WKH#HPLVVLRQV
LQ#WKH#1$3$3#,QYHQWRU\1

Growth Projections

7KH#EDVH# \HDU# 4<<3# DUHD# VRXUFH# LQYHQWRU\#ZDV
SURMHFWHG#WR#5333#DQG#5343#WR#GHWHUPLQH#WKH#HIIHFWV#RI
&$$#FRQWUROV#RQ#IXWXUH#HPLVVLRQ#OHYHOV1##*URZWK#LQ
SROOXWLRQ# JHQHUDWLQJ# DFWLYLW\# WR# IXWXUH# \HDUV# ZDV
HVWLPDWHG# XVLQJ# WKH# %($# LQGXVWU\# *63# DQG
SRSXODWLRQ# SURMHFWLRQV# IRU# PRVW# DUHD# VRXUFH
FDWHJRULHV1##([FHSWLRQV#LQFOXGH#DFWLYLW\#LQGLFDWRUV#IRU
DJULFXOWXUDO# WLOOLQJ# DQG# EXUQLQJ# DQG# PDQDJHG# +RU
SUHVFULEHG,#EXUQLQJ1# #)RU# H[DPSOH/# WKH#86'$#KDV
GHYHORSHG#EDVHOLQH#SURMHFWLRQV#RI#IDUP#DFUHV#SODQWHG
+86'$/#4<<;,1##7KHVH#GDWD/#FRPELQHG#ZLWK#KLVWRULFDO
GDWD#EDFN#WR#4<<3/#IRU#HLJKW#PDMRU#FURS#W\SHV#VKRZV
DQ#DYHUDJH#DQQXDO#JURZWK#RI#RQO\# 316;#SHUFHQW#SHU
\HDU#IURP#4<<3#WR#533:1##7KH#%($#*63#SURMHFWLRQV
IRU# IDUP# UHVXOW# LQ# DQ# DQQXDO# DYHUDJH# JURZWK#RI# 513
SHUFHQW# SHU# \HDU1# # 3URMHFWLRQV# RI# DFUHV# SODQWHG
UHSUHVHQW#EHWWHU#SUHGLFWRUV#RI#IXWXUH#DFWLYLW\#WKDQ#*63
IRU# DJULFXOWXUDO# WLOOLQJ/# VR# WKH\# ZHUH# XVHG# LQ# WKLV
SURMHFWLRQ1

(3$*V#SURMHFWLRQ#JXLGDQFH#VWDWHV#WKDW#DUHD#VRXUFH
SURMHFWLRQV#FDQ#EH#PDGH#XVLQJ#ORFDO#VWXGLHV#RU#VXUYH\V/
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RU#WKURXJK#VXUURJDWH#JURZWK#LQGLFDWRUV#VXFK#DV#%($1 YHKLFOH#SDVVHV#SURGXFHV#D#SURSRUWLRQDO#UHGXFWLRQ# LQ
%HFDXVH#WKLV#LV#D#QDWLRQDO#SURMHFWLRQ/#%($#ZDV#FKRVHQ HPLVVLRQV1# #7KH# LQFUHDVHG#FURS#UHVLGXH#SURYLGHG#E\
DV#D#FRQVLVWHQW#GDWD#VHW#ZKLFK#FRXOG#EH#XVHG#DFURVV#DOO FRQVHUYDWLRQ# WLOODJH# DFWV# WR# KHOS# VKHOWHU# WKH# VRLO
UHJLRQV1##(PLVVLRQV#PXVW#EH#DOORFDWHG#WR#WKH#JULG#FHOO SDUWLFOHV# IURP# ZLQG# HURVLRQ/# ZKLFK# UHGXFHV# VRLO
LQ# RUGHU# WR# SHUIRUP# DLU# TXDOLW\# PRGHOLQJ># WKHVH GHSOHWLRQ#DQG#UHGXFHV#YHUWLFDO#IOX[HV#RI#SDUWLFOHV#WR#WKH
SURMHFWLRQV# ZLOO# QRW# UHIOHFW# FKDQJHV# LQ# WKH# VSDWLDO DWPRVSKHUH1##7KH#LQFUHDVHG#UHVLGXH#KDV#OLWWOH/#LI#DQ\/
SDWWHUQV#RI#HPLVVLRQV#EHWZHHQ#FRXQWLHV#RU#JULG#FHOOV/ HIIHFW#RQ#HPLVVLRQV1
VLQFH# 6WDWH0OHYHO# JURZWK# VXUURJDWHV# DUH# XVHG1
(VVHQWLDOO\/#%($#*63#SURMHFWLRQV#LQFRUSRUDWH#LQSXWV 3URMHFWLRQV#RI#FRQVHUYDWLRQ# WLOODJH#SUDFWLFHV#DUH
WR#SURGXFWLRQ/#DQG#WKHUHIRUH/#UHIOHFW#IXWXUH#FKDQJHV#LQ WKDW#WKH#DPRXQW#RI#FRQVHUYDWLRQ#WLOODJH#LQ#5333#ZLOO#EH
WHFKQRORJ\/# SURFHVVHV/# DQG# HIILFLHQF\1# # ,GHDOO\/ 59#SHUFHQW#RI#WRWDO#DFUHV#WLOOHG1##7KH#59#SHUFHQW#ILJXUH
SURMHFWLRQV# IURP#6WDWHV# DQG#0HWURSROLWDQ#3ODQQLQJ LV# WKH# OHYHO#DFKLHYHG# LQ# 4<<31# #7KH# 5343#SURMHFWLRQ
2UJDQL]DWLRQV#ZRXOG#EH#D#PRUH#UHOLDEOH#HVWLPDWH#RI DVVXPHV# WKDW# FRQVHUYDWLRQ# WLOODJH# LQFUHDVHV# WR# 83
JURZWK#LQ#SRSXODWLRQ/#ODQG#XVH/#DQG#HPSOR\PHQW/#EXW SHUFHQW# E\# 53431# # %HFDXVH# WKH# WUHQG# WRZDUG
WKHVH#ZHUH#QRW#DYDLODEOH#LQ#D#FRQVLVWHQW#IRUPDW#IRU#WKH FRQVHUYDWLRQ#WLOODJH#DSSHDUV#WR#UHVXOW#IURP#WKH#4<;8
HQWLUH#FRQWLJXRXV#8QLWHG#6WDWHV1 )DUP# %LOO# FRQVHUYDWLRQ# FRPSOLDQFH# SURJUDP/

Control Scenarios

7KH#3UH0&$$$#VFHQDULR#IRU#DUHD#VRXUFH#HPLVVLRQV
DVVXPHV# WKDW# IXWXUH#\HDU#FRQWURO# OHYHOV#DUH#HTXDO# WR
WKRVH#LQ#4<<3#ZLWK#WKH#H[FHSWLRQ#RI#DSSO\LQJ#WKH#QHZ
VRXUFH#SHUIRUPDQFH#VWDQGDUGV#+1636,#IRU#UHVLGHQWLDO
ZRRGVWRYHV1##7KH#UHVLGHQWLDO#ZRRGVWRYH#1636#DIIHFWV
HPLVVLRQV#RI#ERWK#30#DQG#92&# LQ#DOO#DUHDV1# #7KH
3RVW0&$$$#VFHQDULR#DSSOLHV#IXWXUH#\HDU#FRQWUROV#WR
PRGHO# WKH# LPSDFW# RI# WKH# 4<<3# $PHQGPHQWV# RQ
SURMHFWHG#HPLVVLRQV1

&KDQJHV# LQ# DJULFXOWXUDO# SUDFWLFHV# DUH# OLNHO\# WR
LQIOXHQFH#IXWXUH#IXJLWLYH#GXVW#HPLVVLRQV#IURP#DFWLYLWLHV
OLNH# DJULFXOWXUDO# WLOOLQJ1# # ,Q# UHFHQW# \HDUV/# DJULFXOWXUDO
SUDFWLFHV# VXFK# DV# FRQVHUYDWLRQ# WLOODJH# KDYH# EHHQ
LQVWLWXWHG# WR#SURYLGH#SURWHFWLRQ#DJDLQVW# VXUIDFH# VRLO
HURVLRQ/# SULPDULO\# IURP# ZDWHU# DQG# UXQRII# ORVVHV1
7KHVH#SUDFWLFHV#KDYH#DOVR#DIIHFWHG#ZLQG#HURVLRQ#ORVVHV1
7KH#SULPDU\#DWWULEXWHV#RI#FRQVHUYDWLRQ#WLOODJH#SUDFWLFHV
DUH=# # +4,# UHGXFLQJ# WKH# QXPEHU# RI# SDVVHV# E\# IDUP
YHKLFOHV>#DQG#+5,#PDLQWDLQLQJ#D#KLJKHU#DPRXQW#RI#FURS
UHVLGXH#LQ#WKH#VRLO1##:LWK#UHVSHFW#WR#SDUWLFOH#HPLVVLRQV
IURP#WLOOLQJ#RSHUDWLRQV/#WKH#UHGXFHG#QXPEHU#RI#YHKLFOH
SDVVHV# WKURXJK# WKH# ILHOG# LV# WKH# PRVW# LPSRUWDQW
SDUDPHWHU1# #7KH# HPLVVLRQ# UDWH# +XVLQJ# FXUUHQW#(3$
HVWLPDWLRQ#PHWKRGV,#LV#SULPDULO\#UHODWHG#WR#WKH#DFUHV 7DEOH#$045#LV#D#VXPPDU\#RI#HPLVVLRQ#SURMHFWLRQV
WLOOHG# +DQG# WKHUHIRUH/# WKH#QXPEHU#RI#YHKLFOH#SDVVHV, E\# \HDU# DQG# VFHQDULR# DW# WKH#7LHU# 5# VRXUFH# FDWHJRU\
DQG# WKH# VRLO# VLOW# FRQWHQW1# # $VVXPLQJ# WKH# VRLO# VLOW OHYHO1
FRQWHQW# UHPDLQV# WKH# VDPH/# UHGXFLQJ# WKH#QXPEHU#RI

HFRQRPLF# LQIOXHQFHV/# DQG# LPSURYHG
HIILFLHQF\/# WKH# VDPH# DVVXPSWLRQV# DUH# XVHG# IRU
HVWLPDWLQJ# 3UH0# DQG# 3RVW0&$$$# 30 # DQG# 3043 518
HPLVVLRQV#IRU#WKLV#FDWHJRU\1

8QGHU# WKH# 3RVW0&$$$# VFHQDULR/# FRQWUROV# DUH
LPSOHPHQWHG# LQ#30#1$$V1# #7KH#FRQWUROV#PRGHOHG
GHSHQG#RQ#WKH#VHYHULW\#RI#30#QRQDWWDLQPHQW#DQG#WKH
OHYHO#RI#HPLVVLRQV#IURP#VRXUFH#FDWHJRULHV#IRU#ZKLFK
FRQWUROV#DUH#DYDLODEOH1##7KH#3RVW0&$$$#SURMHFWLRQ#IRU
12 # LQFRUSRUDWHV# FRQWUROV# IRU# LQGXVWULDO# IXHO[
FRPEXVWLRQ# HPLVVLRQV# WR# PRGHO# WKH# HIIHFWV# RI
ORZHULQJ# WKH# 5$&7# VRXUFH# VL]H# FXWRII# LQ# R]RQH
1$$V1# # /RZ# 12 # EXUQHUV# ZHUH# VHOHFWHG# DV# WKH[
UHSUHVHQWDWLYH#12 #FRQWURO1##&$$#FRQWUROV#DIIHFWLQJ[
92&#LQFOXGH#FRQWUROV#IRU#7LWOH#,#+5$&7/#QHZ#&7*V/
VWDJH#,,#YDSRU#UHFRYHU\/#DQG#)HGHUDO#FRQVXPHU#VROYHQW
FRQWUROV,/#7LWOH# ,,,#0$&7# VWDQGDUGV/# DQG#RQERDUG
YDSRU# UHFRYHU\#V\VWHPV1# #7KH#VDPH#FRQWURO# OHYHO# LV
DSSOLHG#LQ#5333#DQG#53431##)XWXUH#\HDU#FRQWURO#OHYHOV
IRU#62 #DQG#&2#DUHD#VRXUFH#HPLWWHUV#+JHQHUDOO\#IXHO5
FRPEXVWLRQ#DQG#ILUHV,#ZHUH#DVVXPHG#WR#EH#HTXLYDOHQW
WR#4<<3#OHYHOV#XQGHU#ERWK#WKH#3UH0&$$$#DQG#3RVW0
&$$$#VFHQDULR1

Emission Summary
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7KH#92&# HPLVVLRQ# GLIIHUHQFHV# EHWZHHQ# 3RVW0 YDSRU#UHFRYHU\#V\VWHPV#DUH#LQVWDOOHG#LQ#QHZ#FDUV#DQG
&$$$#DQG#3UH0&$$$#VFHQDULRV#VKRZQ#LQ#7DEOH#$045 OLJKW#WUXFNV1
IRU#5333#DQG#5343#DUH#ODUJHO\#H[SHFWHG#WR#UHVXOW#IURP
)HGHUDO# PHDVXUHV# DQG# R]RQH# 1$$0VSHFLILF 2QO\#PRGHVW#12 #HPLVVLRQ#EHQHILWV#DUH#H[SHFWHG
UHTXLUHPHQWV# WR# UHGXFH#R]RQH#SUHFXUVRU#HPLVVLRQV1 IURP#&$$#PDQGDWHV#IRU#DUHD#VRXUFHV/#DV#PRVW#&$$
$UHD# VRXUFH# FDWHJRULHV#ZLWK# WKH#ELJJHVW#GLIIHUHQFHV LQLWLDWLYHV#IRFXV#RQ#PDMRU#VWDWLRQDU\#VRXUFHV1##6RPH
EHWZHHQ#3RVW0&$$$#DQG#3UH0&$$$#92&#HPLVVLRQV 12 #UHGXFLQJ#PHDVXUHV/#KRZHYHU/#GR#DIIHFW#WKH#DUHD
LQFOXGH#FRPPHUFLDO#DQG#FRQVXPHU#VROYHQW#XVH/#VXUIDFH VRXUFH#FDWHJRU\>#VRPH#FRQWUROV#DUH#UHTXLUHG#LQ#VHULRXV/
FRDWLQJ# +SDLQWV,/# VPDOO# JUDSKLF# DUWV# VKRSV/# DQG VHYHUH/#DQG#H[WUHPH#R]RQH#1$$V#HPLWWLQJ#58#WRQV#SHU
KD]DUGRXV# ZDVWH# WUHDWPHQW/# VWRUDJH/# DQG# GLVSRVDO \HDU/#RU#OHVV1##,Q#DGGLWLRQ/#VRPH#VRXUFHV#HPLWWLQJ#58#WR
IDFLOLWLHV#+76')V,1##1RWH#WKDW#ZKLOH#PDQ\#KD]DUGRXV 433#WRQV#RI#12 #SHU#\HDU#DUH#UHSUHVHQWHG#LQ#WKH#DUHD
ZDVWH#76')V#DUH#ODUJH#HQRXJK#HPLWWHUV#WR#EH#FODVVLILHG VRXUFH#HPLVVLRQV#ILOH1##$UHD#VRXUFH#30 #HPLWWHUV#ZLWK
DV#SRLQW#VRXUFHV/#WKH\#DUH#UHSUHVHQWHG#LQ#WKH#13,#DV GLIIHUHQFHV#EHWZHHQ#WKH#3RVW0&$$$#DQG#3UH0&$$$
DUHD# VRXUFHV1# # 6HUYLFH# VWDWLRQ# 92&# HPLVVLRQV# DUH VFHQDULRV#DUH#IXJLWLYH#GXVW#VRXUFHV1#
UHGXFHG#LQ#5333#SULPDULO\#E\#6WDJH#,,#YDSRU#UHFRYHU\
V\VWHPV#LQVWDOOHG#LQ#1$$V/#ZLWK#IXUWKHU#UHGXFWLRQV#LQ
UHIXHOLQJ# HPLVVLRQV# H[SHFWHG# E\# 5343# DV# RQERDUG

[

[

[
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Table A-12
Area Source Emission Summary by Pollutant For 1990, 2000, and 2010*
(thousand tons)

Pollutant/Source Category 1990 Pre-CAAA Post-CAAA Pre-CAAA Post-CAAA
2000 2000 2010 2010

VOC
Fuel Comb. Industrial 17.8 22.4 22.4 26.6 26.6

Fuel Comb. Other 686.0 623.6 623.6 518.2 518.2

Chemical & Allied Product Mfg 449.2 517.0 366.3 578.5 408.5

Petroleum & Related Industries 450.2 454.8 198.5 494.5 207.7

Other Industrial Processes 84.4 94.8 93.1 108.0 106.2

Solvent Utilization 4,701.0 5,459.2 4,290.7 6,146.6 4,780.6

Storage & Transport 1,220.3 1,537.8 1,328.8 1,744.6 1,298.1

Waste Disposal & Recycling 2,154.6 2,596.5 471.3 3,030.2 524.2

Natural Sources 13.8 13.8 13.8 13.8 13.8

Miscellaneous 568.6 621.6 584.9 656.8 656.8

TOTAL 10,345.9 11,941.7 7,993.5 13,317.7 8,540.6

NOx

Fuel Comb. Industrial 1,269.7 1,615.6 1,600.2 1,917.8 1,900.1

Fuel Comb. Other 611.2 702.7 702.7 797.7 797.7

Petroleum & Related Industries 19.4 15.8 15.8 15.0 15.0

Other Industrial Processes 4.3 5.2 5.2 6.0 6.0

Waste Disposal & Recycling 60.0 67.3 67.3 74.5 74.5

Miscellaneous 224.1 228.1 228.1 230.7 230.7

TOTAL 2,188.8 2,634.8 2,619.4 3,041.7 3,023.9

CO
Fuel Comb. Industrial 192.6 244.3 244.3 289.5 289.5

Fuel Comb. Other 3,759.1 4,674.4 4,674.4 5,485.9 5,485.9

Petroleum & Related Industries 3.9 3.2 3.2 3.0 3.0

Other Industrial Processes 2.0 2.7 2.7 3.1 3.1

Waste Disposal & Recycling 1,401.9 1,542.9 1,542.9 1,672.8 1,672.8

Miscellaneous 6,246.0 6,477.6 6,477.6 6,625.6 6,625.6

TOTAL 11,605.5 12,945.0 12,945.0 14,080.0 14,080.0

SO2

Fuel Comb. Industrial 626.9 803.6 803.6 948.4 948.4

Fuel Comb. Other 390.6 463.8 463.8 541.5 541.5

Petroleum & Related Industries 1.4 1.2 1.2 1.1 1.1

Other Industrial Processes 1.7 2.2 2.2 2.5 2.5

Waste Disposal & Recycling 14.8 17.1 17.1 19.6 19.6

Miscellaneous 6.2 6.3 6.3 6.3 6.3

TOTAL 1,041.5 1,294.0 1,294.0 1,519.4 1,519.4
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PM10

Fuel Comb. Industrial 29.1 37.1 37.1 43.8 43.8

Fuel Comb. Other 510.7 470.1 469.6 398.8 398.3

Metals Processing <0.1 <0.1 <0.1 <0.1 <0.1

Petroleum & Related Industries 1.6 1.3 1.3 1.2 1.2

Other Industrial Processes 34.6 37.9 37.9 44.2 44.2

Waste Disposal & Recycling 218.2 240.7 240.7 261.6 261.6

Natural Sources 2,092.4 2,092.4 2,092.4 2,092.4 2,092.4

Miscellaneous 23,501.7 23,915.2 23,262.0 23,947.9 23,189.6

TOTAL 26,388.4 26,794.7 26,141.0 26,790.0 26,031.3

PM2.5

Fuel Comb. Industrial 14.8 18.8 18.8 22.2 22.2

Fuel Comb. Other 495.8 453.0 452.2 379.3 378.3

Metals Processing <0.1 <0.1 <0.1 <0.1 <0.1

Petroleum & Related Industries 1.6 1.3 1.3 1.2 1.2

Other Industrial Processes 22.6 25.1 25.1 29.3 29.3

Waste Disposal & Recycling 190.7 210.1 210.1 228.1 228.1

Natural Sources 313.9 313.9 313.9 313.9 313.9

Miscellaneous 4,769.0 5,016.9 4,911.3 5,296.1 5,173.0

TOTAL 5,808.0 6,038.7 5,932.7 6,270.2 6,146.0

NH3

Fuel Comb. Industrial 7.3 9.1 9.1 10.7 10.7

Fuel Comb. Other 7.7 8.8 8.8 10.0 10.0

Other Industrial Processes 35.5 42.5 42.5 49.7 49.7

Waste Disposal & Recycling 81.8 100.7 100.7 119.2 119.2

Miscellaneous 3,593.8 4,650.6 4,650.6 5,542.2 5,542.2

TOTAL 3,726.1 4,811.6 4,811.6 5,731.8 5,731.8

* The totals reflect emissions for the 48 contiguous States, excluding Alaska and Hawaii.  Totals may not add due to rounding.
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Reasonable Further Progress
Requirements

7KH#3RVW0&$$$#VFHQDULR#LQFRUSRUDWHV#WKH#HIIHFW
WKDW#7LWOH#,#R]RQH#FRQWUROV#ZLOO#KDYH#RQ#WKH#HPLVVLRQV
RI#92&#DQG#12 /#ERWK#R]RQH#SUHFXUVRUV1##7KH#R]RQH[
QRQDWWDLQPHQW#SURYLVLRQV#LQ#WKLV#VHFWLRQ#RI#WKH#4<<3
&$$$# VWDWH# WKDW# DUHDV#QRW# LQ# FRPSOLDQFH#ZLWK# WKH
R]RQH#QDWLRQDO#DPELHQW#DLU#TXDOLW\#VWDQGDUG#+1$$46,
PXVW#UHGXFH#SUHFXUVRU#HPLVVLRQV1##1$$V#FODVVLILHG#DV
PRGHUDWH/#VHULRXV/#VHYHUH/#RU#H[WUHPH#DOO#DUH#GLUHFWHG
WR#PHHW#WKH#UHTXLUHG#UDWH#RI#SURJUHVV#+523,/#DQG#E\
4<<9/#FXW#DQQXDO#92&#HPLVVLRQV#E\#48#SHUFHQW#IURP
4<<3#OHYHOV1##,Q#DGGLWLRQ/#VHULRXV/#VHYHUH/#DQG#H[WUHPH
R]RQH# 1$$V# PXVW# FRQWLQXH# UHGXFLQJ# SUHFXUVRU
HPLVVLRQV#DIWHU#WKH#4<<9#523#GHDGOLQH1##$UHDV#IDOOLQJ
LQWR# WKHVH# WKUHH# FDWHJRULHV# DUH# UHTXLUHG# WR# PDNH
UHDVRQDEOH#IXUWKHU#SURJUHVV#+5)3,#WRZDUGV#DWWDLQPHQW1
7R#VDWLVI\#WKLV#UHJXODWLRQ#1$$V#PXVW#FXW#92&#OHYHOV
E\# 6# SHUFHQW# DQQXDOO\# XQWLO# WKH\# FRPSO\# ZLWK# WKH
R]RQH#1$$4619

)RU#DUHDV#WR#FRPSO\#ZLWK#523#UHTXLUHPHQWV#92&
UHGXFWLRQV#DUH#PDQGDWHG1##)RU#WKRVH#1$$V#WKDW#PXVW
PDNH#DGGLWLRQDO#FXWV#DQG#VDWLVI\#5)3#UHJXODWLRQV#LW#LV
SRVVLEOH# IRU#12 # UHGXFWLRQV# WR# EH# VXEVWLWXWHG# IRU[
92&#FXWV1##7KLV#WUDGLQJ#RI#RQH#R]RQH#SUHFXUVRU#IRU
DQRWKHU#LV#DFFHSWDEOH#DV#ORQJ#DV=##4,#D#1$$#KDV#QRW
EHHQ#JLYHQ#D#12 #ZDLYHU/#DQG##5,#WKH#VXEVWLWXWLRQ#RI[
12 #IRU#92&#GRHV#QRW#UHVXOW#LQ#D#JUHDWHU#UHGXFWLRQ#RI[
12[#WKDQ#LV#QHFHVVDU\#IRU#DQ#DUHD#WR#FRPSO\#ZLWK#WKH
R]RQH#1$$461##

7KH#523#DQG#5)3#UHTXLUHPHQWV#DUH#GHVLJQHG#WR
HVWDEOLVK# D#PLQLPXP# VWDQGDUG# IRU# UHGXFLQJ# R]RQH
SUHFXUVRU#HPLVVLRQV1##,Q#PDQ\#FDVHV/#QRQDWWDLQPHQW
DUHDV# VDWLVI\# WKHVH# WZR# UHJXODWLRQV# VLPSO\# E\
FRPSO\LQJ#ZLWK#RWKHU#R]RQH#SURYLVLRQV#RI#WKH#&$$$1
5HGXFWLRQ#RI#92&# DQG#12 /#EHORZ# 4<<3#EDVHOLQH[
OHYHOV/#PDGH# LQ# RUGHU# WR#PHHW# RWKHU# VWDQGDUGV/# DUH

FUHGLWHG# WRZDUGV# 52325)3# UHTXLUHPHQWV1# # 7KHVH
FUHGLWHG#UHGXFWLRQV/#DOWKRXJK#FDSWXUHG#E\#WKH#3RVW0
&$$$#VFHQDULR/#DUH#QRW#D#GLUHFW#UHVXOW#RI#52325)3
VWDQGDUGV1# #7R# DFFXUDWHO\# FDSWXUH# WKH# LQIOXHQFH# RI
52325)3#UHTXLUHPHQWV#LQ#WKH#3RVW0&$$$#VFHQDULR
LW#ZDV#QHFHVVDU\#WR#SUHGLFW#ZKLFK#1$$V#ZRXOG#KDYH
WR#PDNH# HPLVVLRQV# FXWV# VROHO\# IRU# WKH# SXUSRVH# RI
VDWLVI\LQJ# WKHVH# SURJUHVV# UHTXLUHPHQWV/# ZKLFK
SUHFXUVRU+V,#ZRXOG#EH#FXW/#ZKDW#WKH#VL]H#RI#WKH#FXWV
ZRXOG#EH/#DQG#ZKLFK#VRXUFHV#ZRXOG#EH#IRUFHG#WR#PDNH
WKHVH#FXWV1###

)RU#WKH#SXUSRVH#RI#WKH#SURVSHFWLYH#DQDO\VLV#LW#ZDV
DVVXPHG#WKDW#1$$V#ZRUNLQJ#WR#VDWLVI\#523#DQG#5)3
UHTXLUHPHQWV# ZRXOG/# ZKHQHYHU# SRVVLEOH/# ILUVW# WDNH
FUHGLW#IRU#DOO#DYDLODEOH#12 #UHGXFWLRQV#DQG#WKHQ#IRU#DOO[
DYDLODEOH#92&# UHGXFWLRQV># DQ\# UHPDLQLQJ# VKRUWIDOO/
FRUUHVSRQGLQJ#WR#FXWV#WKDW#1$$V#ZRXOG#KDYH#WR#PDNH
VSHFLILFDOO\#WR#PHHW#523#RU#5)3#UHTXLUHPHQWV/#ZRXOG
EH# PDGH# XS# WKURXJK# DGGLWLRQDO# 92&# HPLVVLRQ
UHGXFWLRQV1# # 7KH# VL]H# RI# WKH# WRWDO# VKRUWIDOO# IRU# DOO
1$$V/#WKXV/#LV#D#PHDVXUH#RI#WKH#LPSDFW#RI#WKHVH#7LWOH
,#SURJUHVV# UHTXLUHPHQWV#RQ# WKH# HPLVVLRQ#RI#R]RQH
SUHFXUVRUV1# #7KLV# VKRUWIDOO# LV#FDSWXUHG#E\# WKH#3RVW0
&$$$#VFHQDULR1

7R#HVWLPDWH#WKH#92&#VKRUWIDOO/#D#VHSDUDWH#GDLO\
92&#WDUJHW#DQG#GDLO\#12 #WDUJHW#ZDV#FDOFXODWHG#IRU[
WKH#\HDUV#5333#DQG#5343#IRU#HYHU\#1$$#VXEMHFW# WR
7LWOH# ,#SURJUHVV# UHTXLUHPHQWV1# #7KHVH# WDUJHW# ILJXUHV
UHSUHVHQW# WKH# GDLO\# PD[LPXP# DOORZDEOH# HPLVVLRQV
OHYHOV#WKDW#1$$V#FDQQRW#H[FHHG#LI#WKH\#DUH#WR#FRPSO\
ZLWK#52325)3#VWDQGDUGV1##7KH#12 #WDUJHW#ZDV#VHW[
DFFRUGLQJ#WR#KRZ#PXFK#12 #FUHGLW# LW#ZDV#DVVXPHG[
ZLOO#EH#FRXQWHG#WRZDUGV#52325)3#UHTXLUHPHQWV/#DQG
WKH#92&#WDUJHW#ZDV#VHW#EDVHG#RQ#WKH#DVVXPSWLRQ#WKDW
WKH#UHPDLQGHU#RI#WKH#HPLVVLRQV#FXWV#QHHGHG#WR#VDWLVI\
52325)3# UHTXLUHPHQWV# ZLOO# FRPH# WKURXJK
UHGXFWLRQV#LQ#92&1##7KH#GLIIHUHQFH#EHWZHHQ#WKH#92&
WDUJHW#DQG#WKH#H[SHFWHG#OHYHO#RI#GDLO\#92&#HPLVVLRQV
LQ# WKH# DEVHQFH# RI# 52325)3# UHTXLUHPHQWV/
UHSUHVHQWHG#E\#R]RQH#VHDVRQ#GDLO\#+26',#HPLVVLRQV
HVWLPDWHV/#HTXDOV#WKH#VKRUWIDOO1######

7DEOH# $046# VKRZV/# IRU# HDFK# 1$$# VXEMHFW# WR
52325)3# UHTXLUHPHQWV/#ERWK# WKH#26'#DQG# WDUJHW
92&#DQG#12 #HPLVVLRQV#OHYHOV#IRU#53331##7DEOH#$047[

 The prospective analysis does not model for attainment.9

For the purposes of this analysis NAAs are assumed to make
reasonable further progress until their respective attainment
deadlines, as outlined in the CAAA, are reached.



The Benefits and Costs of the Clean Air Act, 1990 to 2010

A-42

FRQWDLQV# WKH# VDPH# LQIRUPDWLRQ# IRU# SURMHFWLRQ# \HDU 1$$V#DWWHPSWLQJ#WR#HOLPLQDWH#VKRUWIDOO#HPLVVLRQV1##,Q
53431##,Q#DGGLWLRQ/#WKHVH#WDEOHV#LQGLFDWH#ZKHWKHU#RU#QRW JHQHUDO/#LW#LV#DVVXPHG#WKDW#QRQURDG#FRQWUROV#ZRXOG#EH
DQ#DUHD#KDV#D#12 #ZDLYHU#+WKHVH#DUHDV#FDQQRW#EH#JLYHQ WKH# ODVW# WR# EH# VHOHFWHG/# DORQJ# ZLWK# $,0# FRDWLQJV1[
12 # FUHGLW# WRZDUGV# 5)3,/# DQG# UHYHDO# KRZ# 5)3 )XUWKHUPRUH/#VLQFH#PRVW#DUHDV#LQ#WKH#DQDO\VLV#DOUHDG\[
UHGXFWLRQV#ZHUH#GLYLGHG#EHWZHHQ#92&#DQG#12 # LQ KDYH#UHIRUPXODWHG#JDVROLQH#DQG#,20#SURJUDPV#LQ#WKH[
RUGHU# WR# FDOFXODWH# WKH# WDUJHW#YDOXHV# IRU#ERWK#R]RQH EDVHOLQH/# WKHVH# ZHUH# QRW# FRQVLGHUHG# DV# SRWHQWLDO
SUHFXUVRUV1# # # )RU# H[DPSOH/# ORRNLQJ# DW# 7DEOH#$046 GLVFUHWLRQDU\# PHDVXUHV1# # ,W# VKRXOG# EH# QRWHG# WKDW
VKRZV# WKDW# IRU#3KLODGHOSKLD# LQ# WKH# \HDU# 5333/#12 HSLVRGLF# EDQV# DUH# QRW# FUHGLWDEOH# WRZDUGV# 523[
UHGXFWLRQV#RI#4;#SHUFHQW#IURP#4<<3#EDVH#\HDU#OHYHOV VKRUWIDOOV1# # 7KHVH# PHDVXUHV# ZHUH# FKRVHQ# WR# EH
DUH#FUHGLWHG#WRZDUGV#VDWLVI\LQJ#5)3#SURYLVLRQV1##$IWHU LOOXVWUDWLYH#RI#ZKDW# LQGLYLGXDO# DUHDV#PLJKW# VHOHFW# WR
DFFRXQWLQJ#IRU#WKLV#FUHGLW/#WKH#PD[LPXP#GDLO\#92& PHHW#523#VKRUWIDOOV/#KRZHYHU/#LQGLYLGXDO#DUHDV#PD\
HPLVVLRQV#WKDW#LV#DOORZDEOH#IRU#3KLODGHOSKLD/#LI#WKLV#DUHD VHOHFW#PHDVXUHV#WKDW#GLIIHU#IURP#WKRVH#PRGHOHG#KHUH1
LV#WR#FRPSO\#ZLWK#SURJUHVV#UHTXLUHPHQWV/#LV#4/6:9188 6RPH#RI#WKH#PHDVXUHV#PD\#EH#SROLWLFDOO\#LQIHDVLEOH#IRU
WRQV1##6LQFH#WKLV#92&#WDUJHW#YDOXH#LV#JUHDWHU#WKDQ#WKH VRPH# DUHDV/# KRZHYHU/# WKH# FRVW# WKUHVKROGV# XVHG# WR
SUHGLFWHG# OHYHO# RI# GDLO\# HPLVVLRQV# +92&#26',# RI HVWLPDWH# WKH#FRVWV#RI# WKHVH#PHDVXUHV#DUH#FRQVLVWHQW
4/3<317<#WRQV/#WKHUH#LV#QR#VKRUWIDOO1##)RU#3KLODGHOSKLD ZLWK#WKRVH#XVHG#LQ#WKH#R]RQH#1$$46#DQDO\VLV1
LQ#WKH#\HDU#5343#+7DEOH#$047,/#KRZHYHU/#DQ#DGGLWLRQDO
<#SHUFHQW#UHGXFWLRQ#IURP#4<<3#92&#HPLVVLRQ#OHYHOV 6KRUWIDOOV#DUH# WKH#JUHDWHVW#DQG#PRVW#GLIILFXOW# WR
LV# QHFHVVDU\# LQ# RUGHU# WR# VDWLVI\#5)3# UHTXLUHPHQWV1 HOLPLQDWH#LQ#VHYHUH#R]RQH#1$$V#ZLWK#12 #ZDLYHUV1
2QFH#DJDLQ#WKHUH#LV#QR#VKRUWIDOO1 7KHVH#DUHDV#KDYH#WR#PHHW#VLJQLILFDQW#R]RQH#SUHFXUVRU

$IWHU#FDOFXODWLQJ#WKH#VKRUWIDOO#IRU#HDFK#1$$/#(3$ HPLVVLRQV1##,Q#&KLFDJR#DQG#0LOZDXNHH05DFLQH/#ERWK
HVWLPDWHG# KRZ# WKHVH# DGGLWLRQDO# 92&# UHGXFWLRQV ZDYLHU# DUHDV/# WKH#92&# VKRUWIDOO# LV# VR# ODUJH# WKDW# LW
ZRXOG#EH#DFKLHYHG1##7KH#$JHQF\#FRPSLOHG#D#OLVW#RI#WKH FDQQRW# EH# HOLPLQDWHG# HYHQ# LI# DOO# RI# WKH# LGHQWLILHG
DYDLODEOH#DUHD#DQG#SRLQW#VRXUFH#FRQWUROV#DQG#DVVXPHG FRQWUROV#DUH#LPSOHPHQWHG1##$V#D#UHVXOW/#IRU#WKHVH#WZR
WKDW#HDFK#1$$#ZRXOG#DGRSW#WKH#PRVW#FRVW0HIIHFWLYH 1$$V# LW# LV# DVVXPHG# WKDW# XQLGHQWLILHG# FRQWUROV# DUH
PHDVXUH/#IROORZHG#E\#WKH#VHFRQG#PRVW#FRVW0HIIHFWLYH DGRSWHG#WR#UHGXFH#WKH#UHPDLQLQJ#VKRUWIDOO1##,Q#DOO#RWKHU
RSWLRQ/#DQG#VR#RQ#XQWLO#WKH#DUHD#VDWLVILHG#LWV#52325)3 DUHDV/#KRZHYHU/#WKH#UHTXLUHG#UHGXFWLRQ#FDQ#EH#DFKLHYHG
UHTXLUHPHQWV1##7DEOH#$048#GLVSOD\V#WKH#FRQWURO#RSWLRQ ZLWK#WKH#LGHQWLILHG#FRQWUROV1#
LGHQWLILHG#E\#(3$#DQG#OLVWV#WKHP#LQ#WKH#DSSUR[LPDWH
RUGHU#WKH#$JHQF\#EHOLHYHG#WKH\#ZRXOG#EH#VHOHFWHG#E\

[

UHGXFWLRQ# UHTXLUHPHQWV# VROHO\# E\# FXWWLQJ# 92&
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Table A-13
2000 Rate of Progress Analysis 
Att. Att. 2000 OSD (tons per day) NO VOC1

x

Class. Date Ozone Nonattainment Area NO VOC Target Selection Target Target Shortfallx
2

Ser. 1999 Atlanta 420.93 518.94 1%NO /8%VOC 426.28 476.35 42.59x

Mod. 1996 Atlantic City 46.11 37.97 ROP - 15%VOC 0.00 45.71 0.00
Sev. 2005 Baltimore 335.42 318.33 18%NO 381.53 376.47 0.00x

Ser. 1999 Baton Rouge 449.70 203.77 NO  waiver 0.00 415.65 0.00x

Ser. 1999 Beaumont-Port Arthur 245.20 340.66 NO  waiver 0.00 450.66 0.00x

Ser. 1999 Boston-Lawrence-Worcester-E.MA 560.20 822.65 9% NO 602.06 918.01 0.00x

Sev. 2007 Chicago-Gary-Lake County 1,056.70 1,240.89 NO  waiver 0.00 1,202.25 38.64x

Mod. 1996 Cincinnati-Hamilton 378.70 305.34 ROP - 15%VOC 0.00 341.18 0.00
Mod. 1996 Cleveland-Akron-Lorain 369.12 521.14 ROP - 15%VOC 0.00 573.07 0.00
Mod. 1996 Dallas-Fort Worth 528.83 694.53 ROP - 15%VOC 0.00 673.97 20.56
Ser. 1999 El Paso 113.35 85.38 0%NO /9%VOC 0.00 69.02 16.36x

Mod. 1996 Grand Rapids 129.61 182.72 ROP - 15%VOC 0.00 175.66 7.06
Ser. 1999 Greater Connecticut 211.67 316.27 9%NO 224.49 370.11 0.00x

Sev. 2007 Houston-Galveston-Brazoria 1,094.58 1,426.65 NO  waiver 0.00 2,268.31 0.00x

Mod. 1996 Kewaunee Co Wi 3.23 4.86 ROP - 15 VOC 0.00 4.56 0.30
Mod. 1996 Knox & Lincoln Cos ME 9.26 9.95 ROP - 15%VOC 0.00 10.37 0.00
Mod. 1996 Lewiston-Auburn ME 23.56 34.08 ROP - 15%VOC 0.00 35.98 0.00
Ext. 2010 Los Angeles-South Coast 1,010.32 972.91 1%NO /17%VOC 1,019.06 939.08 33.83x

Mod. 1996 Louisville 264.00 219.66 ROP - 15%VOC 0.00 215.97 3.69
Mod. 1996 Manitowoc Co WI 13.69 19.72 ROP - 15%VOC 0.00 17.20 2.52
Sev. 2007 Milwaukee-Racine 272.22 327.09 NO  waiver 0.00 293.24 33.85x

Mod. 1996 Monterey Bay 78.60 64.16 ROP - 15%VOC 0.00 79.63 0.00
Mod. 1996 Muskegon 34.25 46.67 ROP - 15%VOC 0.00 44.32 2.35
Mod. 1996 Nashville 167.12 231.71 ROP - 15%VOC 0.00 205.60 26.11
Sev. 2007 New York-N New Jersey-Long Is 1,280.26 1,994.96 18%NO 1,553.41 2,407.97 0.00x

Sev. 2005 Philadelphia-Wilmingtn-Trenton 678.53 1,090.49 18%NO 690.79 1,376.55 0.00x

Mod. 1996 Phoenix 404.47 377.43 ROP - 15%VOC 0.00 347.91 29.52
Mod. 1996 Pittsburgh-Beaver Valley 534.53 407.05 ROP - 15%VOC 0.00 399.80 7.25

Mod. 1996 Portland ME 53.72 70.05 ROP - 15%VOC 0.00 73.33 0.00
Ser. 1999 Portsmouth-Dover-Rochester 37.55 53.54 9%NO 44.26 58.70 0.00x

Ser. 1999 Providence 92.51 173.78 5%NO /4%VOC 91.77 180.51 0.00x

Mod. 1996 Reading PA 48.66 60.53 ROP - 15%VOC 0.00 61.14 0.00



Att. Att. 2000 OSD (tons per day) NO VOC1
x

Class. Date Ozone Nonattainment Area NO VOC Target Selection Target Target Shortfallx
2
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Mod. 1996 Richmond-Petersburg 141.62 179.97 ROP - 15%VOC 0.00 201.70 0.00
Sev. 2005 Sacramento Metro 164.60 158.01 0%NO /18%VOC 0.00 155.08 2.93x

Mod. 1996 Salt Lake City 178.25 182.75 ROP - 15%VOC 0.00 150.80 31.95
Ser. 1999 San Diego 228.55 192.90 0%NO /9%VOC 0.00 189.71 3.19x

Ser. 1999 San Joaquin Valley 499.25 470.50 5%NO /4%VOC 505.63 532.41 0.00x

Mod. 1996 Santa Barbara-Santa Maria-Lomp 63.77 82.75 ROP - 15%VOC 0.00 83.10 0.00
Mod. 1996 Sheyboygan 38.02 24.49 ROP - 15%VOC 0.00 22.44 2.05
Sev. 2007 Southeast Desert Modified 355.88 227.71 3%NO /15%VOC 358.76 219.32 8.39x

Ser. 1999 Springfield/Pittsfield-W. MA 112.38 155.51 0%NO /9%VOC 0.00 152.42 3.09x

Mod. 1996 St. Louis 476.98 465.64 ROP - 15%VOC 0.00 549.14 0.00
Sev. 2005 Ventura Co CA 80.45 65.69 13%NO /5%VOC 79.55 70.52 0.00x

Ser. 1999 Washington DC 449.80 402.76 9%NO 499.12 477.03 0.00x

NOTES: OSD = ozone season daily 1

The target selection column indicates the percentage reduction of NO  NAA's are credited towards RFP and what percentage reduction2
x

in VOC is then needed to satisfy Title I progress requirements.
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Table A-14
2010 Rate of Progress Analysis

Att. Att. 2010 OSD (tons per day) NO VOC1
x

Class. Date Ozone Nonattainment Area NO VOC Target Selection Target Target Shortfallx
2

Ser. 1999 Atlanta 336.10 492.40 9%NO 391.84 541.99 0.00x

Mod. 1996 Atlantic City 39.46 33.21 ROP - 15%VOC 0.00 45.71 0.00
Sev. 2005 Baltimore 278.64 293.56 27%NO 311.86 376.47 0.00x

Ser. 1999 Baton Rouge 407.49 206.65 NO  waiver 0.00 415.65 0.00x

Ser. 1999 Beaumont-Port Arthur 232.32 377.63 NO  waiver 0.00 450.66 0.00x

Ser. 1999 Boston-Lawrence-Worcester-E.MA 478.53 775.66 9%NO 602.06 918.01 0.00x

Sev. 2007 Chicago-Gary-Lake County 990.61 1,236.73 NO  waiver 0.00 840.15 396.58x

Mod. 1996 Cincinnati-Hamilton 288.20 283.74 ROP - 15%VOC 0.00 341.18 0.00
Mod. 1996 Cleveland-Akron-Lorain 306.32 485.90 ROP - 15%VOC 0.00 573.07 0.00
Mod. 1996 Dallas-Fort Worth 472.66 687.15 ROP - 15%VOC 0.00 673.97 13.18
Ser. 1999 El Paso 113.85 84.33 0%NO /9%VOC 0.00 69.02 15.31x

Mod. 1996 Grand Rapids 92.07 183.11 ROP - 15%VOC 0.00 175.66 7.45
Ser. 1999 Greater Connecticut 192.62 292.53 9%NO 224.49 370.11 0.00x

Sev. 2007 Houston-Galveston-Brazoria 1,002.13 1,530.07 NO  waiver 0.00 1,606.75 0.00x

Mod. 1996 Kewaunee Co Wi 2.62 4.77 ROP - 15%VOC 0.00 4.56 0.21
Mod. 1996 Knox & Lincoln Cos ME 8.51 8.98 ROP - 15%VOC 0.00 10.37 0.00
Mod. 1996 Lewiston-Auburn ME 22.20 32.03 ROP - 15%VOC 0.00 35.98 0.00
Ext. 2010 Los Angeles-South Coast 950.39 847.66 5%NO /31%VOC 964.60 670.95 176.71x

Mod. 1996 Louisville 273.40 216.86 ROP - 15%VOC 0.00 215.97 0.89
Mod. 1996 Manitowoc Co WI 12.10 19.37 ROP - 15%VOC 0.00 17.20 2.17
Sev. 2007 Milwaukee-Racine 246.74 321.89 NO  waiver 0.00 204.72 117.17x

Mod. 1996 Monterey Bay 71.93 61.76 ROP - 15%VOC 0.00 79.63 0.00
Mod. 1996 Muskegon 26.99 46.86 ROP - 15%VOC 0.00 44.32 2.54
Mod. 1996 Nashville 143.58 230.00 ROP - 15%VOC 0.00 205.60 24.40
Sev. 2007 New York-N New Jersey-Long Is 1,148.95 1,842.53 36%NO 1,166.20 2,407.97 0.00x

Sev. 2005 Philadelphia-Wilmingtn-Trenton 631.39 1,070.05 18%NO /9%VOC 632.97 1,194.41 0.00x



Att. Att. 2010 OSD (tons per day) NO VOC1
x

Class. Date Ozone Nonattainment Area NO VOC Target Selection Target Target Shortfallx
2
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Mod. 1996 Phoenix 395.64 347.52 ROP - 15%VOC 0.00 347.91 0.00
Mod. 1996 Pittsburgh-Beaver Valley 368.47 358.67 ROP - 15%VOC 0.00 399.80 0.00

Mod. 1996 Portland ME 51.54 66.88 ROP - 15%VOC 0.00 73.33 0.00
Ser. 1999 Portsmouth-Dover-Rochester 33.08 52.49 9%NO 44.26 58.70 0.00x

Ser. 1999 Providence 75.73 166.61 9%NO 87.91 193.15 0.00x

Mod. 1996 Reading PA 46.61 55.33 ROP - 15%VOC 0.00 61.14 0.00
Mod. 1996 Richmond-Petersburg 137.12 179.35 ROP - 15%VOC 0.00 201.70 0.00
Sev. 2005 Sacramento Metro 152.59 135.99 1%NO /26%VOC 152.62 120.24 15.75x

Mod. 1996 Salt Lake City 179.22 189.83 ROP - 15%VOC 0.00 150.80 39.03
Ser. 1999 San Diego 213.59 174.04 5%NO /4%VOC 213.42 202.24 0.00x

Ser. 1999 San Joaquin Valley 466.55 448.37 9%NO 484.34 566.96 0.00x

Mod. 1996 Santa Barbara-Santa Maria-Lomp 59.33 81.53 ROP - 15%VOC 0.00 83.10 0.00
Mod. 1996 Sheyboygan 34.84 24.69 ROP - 15%VOC 0.00 22.44 2.25
Sev. 2007 Southeast Desert Modified 329.75 213.87 9%NO /27%VOC 332.55 172.34 41.53x

Ser. 1999 Springfield/Pittsfield-W. MA 97.63 147.45 7%NO /2%VOC 97.87 166.51 0.00x

Mod. 1996 St. Louis 381.48 439.47 ROP - 15%VOC 0.00 549.14 0.00
Sev. 2005 Ventura Co CA 75.89 62.33 13%NO /14%VO 76.34 63.11 0.00x

Ser. 1999 Washington DC 393.57 355.35 9%NO 499.12 477.03 0.00x

Notes: OSD = ozone season daily1

The target selection column indicates the percentage reduction of NO NAA's are credited towards RFP and what percentage reduction in2
x 

VOC is then needed to satisfy Title I progress requirements.
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Table A-15
Discretionary Control Measures Modeled For ROP/RFP

Source Category Measure Reduction

Area Source
Adhesives - industrial Reformulation 63%

Metal product surface VOC content limits & improved transfer efficiency 30% (50% in 2010 for difficult
coating areas)

Cutback asphalt Switch to emulsified asphalts (100% RE) 100%

Wood product surface Reformulation 43%
coating

Wood furniture surface Reformulation 43%
coating

Degreasing Solvent Limits 63% (80% in difficult areas)

Open burning Seasonal ban 80%

Automobile refinishing CARB Best Available Retrofit Control Technology 47%
(BARCT) limits

Bulk Terminals Leak Detection and Repair (LDAR) 90% (80% RE)

POTWs Covers/Adsorption 50%

Bakeries Afterburner 33%

Petroleum dry cleaning Recovery dryers 44%

Perchloroethylene dry Recovery dryers 70% (80%RE)
cleaning

Livestock Recovery system 50%

Miscellaneous surface Reformulation 30%
coating

Aerosols South Coast Air Quality Management District 50% (60% in 2010)
(SCAQMD) Standards - Reformulation

Incineration Seasonal ban 80%

Synthetic fiber manufacture Adsorber 78% (80%RE)

Misc. industrial processes Process change/incineration 50%

Consumer solvents Additional reformulation 40% (50% in 2010)

AIM coatings Additional reformulation 40% (50% in 2010)

Lawn & garden Episodic Ban 50%

Recreational vehicles Episodic Ban 50%

Industrial equipment Episodic Ban 50%

Recreational marine Episodic Ban 50%

Point Source
Open burning Seasonal Ban 80%

Industrial surface coating Add-on Control Levels 90%

Metal product surface Reformulation 88%
coating

Wood product surface Reformulation 85%
coating

Point sources Rule effectiveness improvements (80% RE to --
90% RE)

*“Episodic” and “seasonal ban” controls are not creditable toward the ROP shortfall.
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Mercury Emission Estimates

(3$/#DV#SDUW#RI#WKLV#DQDO\VLV/#DOVR#HVWLPDWHV#WKH
HIIHFW#RI#&$$$#SURYLVLRQV#RQ#DLUERUQH#PHUFXU\#++J,
HPLVVLRQV# IRU# ILYH# VHSDUDWH#+J# HPLVVLRQV# VRXUFHV=
PHGLFDO#ZDVWH# LQFLQHUDWRUV# +0:,,/#PXQLFLSDO#ZDVWH
FRPEXVWRUV#+0:&V,/#HOHFWULF#XWLOLW\#SODQWV/#KD]DUGRXV
ZDVWH#FRPEXVWRUV/#DQG#FKORU0DONDOL#SODQWV1 ##:KLOH#WKH:

,QWHJUDWHG#3ODQQLQJ#0RGHO#+,30,#ZDV#XVHG#WR#JHQHUDWH
3UH0# DQG# 3RVW0&$$$# HOHFWULF# XWLOLW\#+J# HPLVVLRQV
HVWLPDWHV/# GDWD# IURP#SUHYLRXVO\# FRQGXFWHG# DQDO\VHV
ZHUH# UHOLHG# RQ# WR# HVWLPDWH#+J# HPLVVLRQV# IURP# WKH
RWKHU# VRXUFHV1# # 7KH# IROORZLQJ# VHFWLRQ# SURYLGHV# D
GHVFULSWLRQ#RI#WKH#PHWKRGV#DQG#GDWD#VRXUFHV#XVHG#WR
GHYHORS#4<<3#EDVH0\HDU#+J#HPLVVLRQV#DQG#5333#DQG
5343#PHUFXU\#HPLVVLRQ#SURMHFWLRQV#IRU#WKH#3UH0#DQG
3RVW0&$$$#VFHQDULRV1

Medical Waste Incinerators (MWI)

'XULQJ# WKH# 0D[LPXP# $FKLHYDEOH# &RQWURO
7HFKQRORJ\#+0$&7,#GHYHORSPHQW#SURFHVV#IRU#0:,/
4<<3#HPLVVLRQ#HVWLPDWHV#IRU#KD]DUGRXV#DLU#SROOXWDQWV
++$3V,/#LQFOXGLQJ#PHUFXU\#++J,/#ZHUH#GHYHORSHG#E\
EDFN0FDVWLQJ#4<<8#HPLVVLRQ#HVWLPDWHV#+(3$/#4<<9E,1
7KH# EDFN0FDVWLQJ#ZDV# SHUIRUPHG# E\# DGGLQJ# WR# WKH
4<<8#GDWDEDVH#0:,V#WKDW#KDG#VKXW#GRZQ#GXULQJ#WKH
4<<304<<8#WLPH#SHULRG1##7KHVH#0:,#ZHUH#VKXW#GRZQ
DV#D#UHVXOW#RI#HFRQRPLF#FRQVLGHUDWLRQV#SURPSWHG#E\
WKH# DGRSWLRQ# RI# VWULFW# UHJXODWLRQV# LQ# VL[# VWDWHV
+&DOLIRUQLD/# 1HZ# 0H[LFR/# 1HZ# <RUN/# 2UHJRQ/
:DVKLQJWRQ/#DQG#:LVFRQVLQ,1##7KH#QXPEHU#RI#0:,V
LQ#WKH#UHPDLQLQJ#VWDWHV#ZHUH#DVVXPHG#WR#EH#WKH#VDPH
LQ#4<<3#DV#LQ#4<<81

%DVHG# RQ# WKH# EDFN0FDVWLQJ# DQDO\VLV# GHVFULEHG
DERYH/#(3$#HVWLPDWHG#+J#HPLVVLRQV#RI#49#WRQV#SHU
\HDU#+WS\,#LQ#4<<8#DQG#83#WS\#LQ#4<<3#+&RFFD/#4<<:,1
7KHUHIRUH/#83#WS\#LV#VHOHFWHG#DV#WKH#EDVH#\HDU#HVWLPDWH
IRU#WKLV#DQDO\VLV1##7R#HVWLPDWH#WKH#3UH0&$$$#VFHQDULR
IRUHFDVWV/# LW# LV# DVVXPHG# WKDW#QR#RWKHU# VWDWHV#ZRXOG
KDYH# DGRSWHG#0:,# UHJXODWLRQV# EHWZHHQ# 4<<8# DQG

53431# # 7KH# DQQXDO# JURZWK# UDWHV# HVWLPDWHG# E\# WKH
%XUHDX# RI# (FRQRPLF# $QDO\VLV# +%($,# IRU# KHDOWK
VHUYLFHV#DUH#516#SHUFHQW#IURP#4<<3#WR#5333#DQG#DOVR
516#SHUFHQW#IURP#4<<3#WR#5343#+3HFKDQ/#4<<;,1##7KH
3UH0&$$$#IRUHFDVWV#ZHUH#HVWLPDWHG#E\#PXOWLSO\LQJ#49
WS\# LQ#4<<8#E\#D#4145#JURZWK#IDFWRU#IRU#5333#DQG#D
4174#JURZWK#IDFWRU#IRU#53431##7KLV#\LHOGHG#4:1<#WS\#IRU
5333#DQG#5519#WS\#IRU#5343#+VHH#7DEOH#$049,1

(3$#HVWLPDWHG#D#<6#WR#<8#SHUFHQW#UHGXFWLRQ#RI
+J# QDWLRQDOO\# IRU# H[LVWLQJ# XQLWV# LQ# WKH# (PLVVLRQ
*XLGHOLQHV#+ZKLFK#LQFRUSRUDWH#WKH#0$&7#VWDQGDUGV
IRU#0:,>#(3$/#4<<9F,1##$#78#WR#:7#SHUFHQW#UHGXFWLRQ
ZDV#HVWLPDWHG#WR#RFFXU#ZLWKLQ#8#\HDUV#RI#1HZ#6RXUFH
3HUIRUPDQFH#6WDQGDUG#+1636,#SURPXOJDWLRQ#IRU#QHZ
VRXUFHV#+WKHVH#VRXUFHV#ZHUH#HVWLPDWHG#WR#SURGXFH#315
WS\#ZLWKRXW# WKH#VWDQGDUG#E\# 5335,1# #7KH#FRPELQHG
HIIHFWV# RI# WKH# 16362(*# DUH# DSSUR[LPDWHO\# D# <6
SHUFHQW#UHGXFWLRQ#+IURP#4<<8,#LQ#WKH#\HDUV#5333#DQG
53431##7KLV#HPLVVLRQ#UHGXFWLRQ#HVWLPDWH#ZDV#XVHG#WR
FDOFXODWH# WKH# 3RVW0&$$$# HPLVVLRQV# IRU#0:,# +VHH
7DEOH#$049,1##1R#RWKHU#&$$$#UHJXODWRU\#HIIRUWV#DUH
NQRZQ# WKDW# ZRXOG# IXUWKHU# LPSDFW# HPLVVLRQV# IURP
0:,1

Municipal Waste Combustors (MWCs)

0HWKRGV# DQG# VRXUFHV# RI# LQIRUPDWLRQ# XVHG# WR
HVWLPDWH# +J# HPLVVLRQV# IRU# 0:&# DUH# JLYHQ# LQ# D
VXSSRUWLQJ#GRFXPHQW# IRU# WKH#16362(*# IRU#0:&
SURPXOJDWHG#LQ#4<<8#+(3$/#4<<9F,1##(3$#HVWLPDWHG
WKDW# WKHUH# ZDV# 87# WS\# HPLWWHG# E\#0:&# LQ# 4<<31
%HWZHHQ#4<<3#DQG#4<<8/#VHYHUDO#IDFWRUV#FRQWULEXWHG#WR
D#GHFOLQH#LQ#+J#HPLVVLRQV#IURP#0:&=#DGGLWLRQ#RI#DLU
SROOXWLRQ#FRQWUROV#RQ#H[LVWLQJ#IDFLOLWLHV>#UHWLUHPHQW#RI
VRPH#XQLWV>#D#GHFUHDVH#LQ#WKH#+J#FRQWHQW#RI#PXQLFLSDO
ZDVWH#EHLQJ#EXUQHG1##(3$#HVWLPDWHG#WKDW#WKHUH#ZHUH
5<#WS\#RI#+J#HPLWWHG#E\#0:&#LQ#4<<8#+(3$/#4<<9F,1
)RU#WKH#SXUSRVHV#RI#WKLV#DQDO\VLV/#LW#LV#DVVXPHG#WKDW
WKHVH#UHGXFWLRQV#RFFXUUHG#GXH#WR#LQIOXHQFHV#XQUHODWHG
WR#WKH#&$$$1##,W#LV#IXUWKHU#DVVXPHG#WKDW#QR#DGGLWLRQDO
UHGXFWLRQV#ZRXOG#KDYH#RFFXUUHG#EHWZHHQ# 4<<8#DQG
5333# +RU# 5343,# ZLWKRXW# SURPXOJDWLRQ# RI# WKH
16362(*1

7RJHWKHU/#WKHVH#VRXUFHV#DFFRXQW#IRU#:8#WR#;3#SHUFHQW#RI#QDWLRQDO:

DQWKURSRJHQLF#DLUERUQH#+J#HPLVVLRQV1#
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(3$# IXUWKHU# HVWLPDWHG# WKDW# IROORZLQJ# IXOO WRGD\/#ZLWK#FXUUHQWO\#DYDLODEOH#LQSXWV/#WKH#UHVXOWV#FRXOG
LPSOHPHQWDWLRQ#RI# WKH#16362(*# LQ#5333/#QDWLRQDO EH#GLIIHUHQW1
+J#HPLVVLRQV#ZRXOG#EH#UHGXFHG#WR#717#WS\1##+RZHYHU/
WKH#16362(*#ZDV#DPHQGHG#LQ#4<<:1##$V#SDUW#RI#WKH
DPHQGPHQWV/#0:&#XQLWV#ZLWK#FDSDFLWLHV#OHVV#WKDQ#583
WRQV2GD\#DQG#FHPHQW#NLOQV#EXUQLQJ#PXQLFLSDO#ZDVWH
ZHUH# H[HPSWHG# IURP# WKH#16362(*1# #'XH# WR# WKLV
H[HPSWLRQ/#(3$# HVWLPDWHG# WKDW# ;:# SHUFHQW# RI# WKH
QDWLRQDO# 0:&# FDSDFLW\# ZDV# QRZ# FRYHUHG# E\# WKH
16362(*#+VPDOO#XQLWV#ZHUH#WR#EH#FRYHUHG#LQ#D#ODWHU
UXOH0PDNLQJ># (3$# 4<<:F,1# # 7KHUHIRUH/# WR# HVWLPDWH
3RVW0&$$$#5333#HPLVVLRQV#IRU#0:&/#WKH#RULJLQDO#717
WS\#HVWLPDWH#ZDV#GLYLGHG#E\#31;:#WR#DFFRXQW#IRU#WKH
H[HPSWHG#XQLWV1##$IWHU#DGMXVWLQJ#IRU#JURZWK/#WKH#818
WS\#VKRZQ#LQ#7DEOH#$049#ZDV#HVWLPDWHG#IRU#53331

%HWZHHQ#4<<8#DQG#5333/#(3$#+4<<:G,#HVWLPDWHG
WKDW#PXQLFLSDO#VROLG#ZDVWH#FRPEXVWLRQ#ZRXOG#LQFUHDVH
E\#:18#SHUFHQW1##7KHUHIRUH/#WKH#3UH0&$$$#5333#+J
HPLVVLRQV#ZHUH# HVWLPDWHG# WR#EH# 6415# WS\# +5<# WS\# [
413:8,1##%HWZHHQ#5333#DQG#5343/#JURZWK#LQ#PXQLFLSDO
ZDVWH#FRPEXVWLRQ#LV#HVWLPDWHG#WR#EH#DQ#DGGLWLRQDO#;16
SHUFHQW#+(3$/#4<<9I,1##7KLV#JURZWK#IDFWRU#ZDV#DSSOLHG
WR#ERWK#3UH0#DQG#3RVW0&$$$#5333#HPLVVLRQ#HVWLPDWHV
WR#\LHOG#WKH#\HDU#5343#HVWLPDWHV1

Electric Utility Generation

,Q# D# UHSRUW# WR# &RQJUHVV# ZKLFK# GHWDLOV
DQWKURSRJHQLF#PHUFXU\#HPLVVLRQV/#WKH#(3$#HVWLPDWHG
WKDW#WRWDO#4<<3#PHUFXU\#HPLVVLRQV#IURP#XWLOLW\#ERLOHUV
ZDV#8416#WS\#+(3$/#4<<9J,1##7KH#,QWHJUDWHG#3ODQQLQJ
0RGHO#+,30,#ZDV#XVHG#WR#HVWLPDWH#HPLVVLRQV#UHVXOWLQJ
IURP#HOHFWULF#SRZHU#JHQHUDWLRQ#LQ#5333#DQG#5343#XVLQJ
GLIIHUHQW#FRQWURO#VFHQDULRV#WR#UHIOHFW#WKH#3UH#DQG#3RVW0
&$$$#VFHQDULRV1##7KH#UHVXOWV#JHQHUDWHG#E\#WKH#,30
DUH# SUHVHQWHG# LQ# 7DEOH# $049# +(3$/# 4<<9J,1# # 7KH
VFHQDULRV#PRGHOHG#GLG#QRW# LQFOXGH#DQ\#DVVXPSWLRQV
DERXW# WKH# HIIHFWV# RI# DQ\# 0$&7# VWDQGDUG# WR# EH
SURPXOJDWHG#E\#(3$#LQ#WKH#IXWXUH1##$Q\#GLIIHUHQFHV#LQ
HPLVVLRQV#EHWZHHQ# WKH#FRQWURO#VFHQDULRV#DUH#GXH# WR
VKLIWV# LQ# RSHUDWLRQ# EHWZHHQ# XQLWV# RU# IXHO# FKDQJHV
SUHGLFWHG#E\#,30#+LQFOXGLQJ#DVK#FRQWHQW#RI#WKH#FRDOV
DV#ZHOO# DV# VZLWFKLQJ# WR#QDWXUDO# JDV,1# #7KH#PRGHOHG
HPLVVLRQ#HVWLPDWHV#DUH#EDVHG#RQ#LQIRUPDWLRQ#DYDLODEOH
DW#WKH#WLPH/#DQG#LI#WKH#VDPH#DQDO\VLV#ZHUH#SHUIRUPHG

Hazardous Waste Combustion

3HFKDQ0$YDQWL# UHFHLYHG# SUHOLPLQDU\# GUDIW# GDWD
IURP# ,QGXVWULDO#(FRQRPLFV# RQ# WKH# EHQHILWV# RI# WKH
0$&7# 6WDQGDUG# IRU# KD]DUGRXV# ZDVWH# FRPEXVWRUV
+<DWHV/# 4<<<,1# # 1R# LQIRUPDWLRQ# ZDV# DYDLODEOH# RQ
JURZWK#IRU#WKLV#VRXUFH#FDWHJRU\/#DOWKRXJK#WKH#DQDO\VHV
FRQGXFWHG#WR#GDWH#LQGLFDWH#WKDW#WKHUH#PLJKW#EH#D#VOLJKW
FRQWUDFWLRQ#+H1J1/#ILYH#SHUFHQW,#RI#WKH#FDWHJRU\#EHWZHHQ
4<<3#DQG#5333#+RU#5343>#<DWHV/#4<<<,1##7KHUHIRUH/#LW
ZDV#DVVXPHG#WKDW#WKHUH#ZRXOG#QRW#EH#DQ\#JURZWK#IURP
WKH#4<<3#EDVHOLQH1##$OVR/#LW#ZDV#DVVXPHG#WKDW#HPLVVLRQ
UHGXFWLRQV#ZRXOG#QRW#RFFXU#XQWLO#DIWHU#5333/#VLQFH#WKH
VWDQGDUG#ZLOO#QRW#EH#IXOO\0LPSOHPHQWHG#XQWLO#53351#

Chlor-alkali Plants

(3$#GRFXPHQWV#HVWLPDWH#PHUFXU\#HPLVVLRQV#IURP
PHUFXU\0FHOO#FKORU0DONDOL#SODQWV# WR#EH#<1;# WS\# +(3$/
4<<;E>#(3$/# 4<<;F,# LQ# 4<<3/# DQG# :14# WS\# LQ# 4<<7
+(3$/#4<<9K>#(3$/#4<<9L,1##7KH#QXPEHU#RI#IDFLOLWLHV
ZKLFK#XVH#WKH#PHUFXU\0FHOO#SURFHVV#KDV#EHHQ#GHFOLQLQJ
VLQFH#UHDFKLQJ#D#SHDN#RI#68#LQ#4<:31##%\#4<<8/#WKHUH
ZHUH# 47# IDFLOLWLHV/#RQH#RI#ZKLFK#KDV#FRQYHUWHG# WR#D
PHPEUDQH# SURFHVV# +QR# PHUFXU\# HPLVVLRQV,/# DQG
DQRWKHU#RI#ZKLFK#KDV# FHDVHG#RSHUDWLRQ/# OHDYLQJ# 45
IDFLOLWLHV# LQ# 4<<<1# # ,Q# WKH#SDVW/# FORVXUHV#RU#SURFHVV
FKDQJHV# KDYH# EHHQ# GXH# WR# HFRQRPLFV# UDWKHU# WKDQ
UHJXODWLRQV1##7KHUH#DUH#QR#H[LVWLQJ#&$$$#SURJUDPV
ZKLFK#LQIOXHQFH#PHUFXU\#HPLVVLRQV#IURP#WKLV#VRXUFH1
$#0$&7#VWDQGDUG# LV#FXUUHQWO\# LQ# WKH#GHYHORSPHQW
SURFHVV/#DQG#ZLOO#QRW#EH#SURPXOJDWHG# IRU#D#\HDU#RU
PRUH#+5RVDULR/#4<<<>#'XQJDQ/#4<<<,1

7KH#0$&7#VWDQGDUG/#ZKHQ#LVVXHG/#ZLOO#IRFXV#RQ
ERWK#SRLQW#VRXUFH#DQG#IXJLWLYH#HPLVVLRQV1##7KHUH#DUH
JHQHUDOO\# WKUHH#SRLQW# VRXUFHV#DW#PHUFXU\0FHOO#FKORU0
DONDOL#SODQWV#ZKLFK#HPLW#PHUFXU\=#K\GURJHQ#YHQWV/#HQG0
ER[#YHQWV/#DQG#PHUFXU\#UHFRYHU\#YHQWV1##3RLQW#VRXUFH
FRQWUROV#EHLQJ#FRQVLGHUHG#IRU#WKH#0$&7#VWDQGDUG#DUH
D# FRPELQDWLRQ# RI# D# FRROLQJ# GHYLFH# DQG# HLWKHU# D
PROHFXODU#VLHYH/#RU#D#FDUERQ#DGVRUSWLRQ#V\VWHP1##7KH
OHYHO# RI# FRQWURO# LV# \HW# WR# EH# GHWHUPLQHG/# SHQGLQJ
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IXUWKHU#LQYHVWLJDWLRQ#LQWR#WKH#W\SLFDO#FRQFHQWUDWLRQV#RI DIWHU#PRUH# WHVWLQJ#KDV#EHHQ#SHUIRUPHG/# WKH#0$&7
PHUFXU\#IRXQG#DW#WKH#YHQWV1##7KH#0$&7#VWDQGDUG#IRU VWDQGDUG#DQG#HVWLPDWHV#RI#WKH#UHVXOWLQJ#UHGXFWLRQV#ZLOO
IXJLWLYH#PHUFXU\#HPLVVLRQV#IURP#WKH#FHOOKRXVH#KDV#QRW EH#PDGH#SXEOLFO\#DYDLODEOH#+5RVDULR/#4<<<,1
EHHQ# LGHQWLILHG#DW# WKLV#SRLQW/#DQG# LQYHVWLJDWLRQV#DQG
PHHWLQJV#DUH#SODQQHG#IRU#WKH#QHDU#IXWXUH#LQ#RUGHU#WR &XUUHQWO\/# WKHUH# DUH# IDFLOLWLHV# ZKLFK# FRQWURO
TXDQWLI\#W\SLFDO#IXJLWLYH#HPLVVLRQV#+5RVDULR/#4<<<,1 PHUFXU\# HPLVVLRQV/# VRPH# RI# ZKLFK# FRQWURO# WKH

$VVXPLQJ#WKDW#QR#DGGLWLRQDO#SODQWV#ZLOO#FORVH#RU HYHQWXDOO\# EH1# # (PLVVLRQV# IURP# WKHVH# VRXUFHV# DUH
FRQYHUW#EHWZHHQ#WKH#WLPH#RI#WKLV#ZULWLQJ#DQG#WKH#HQG XQOLNHO\# WR# EH# UHGXFHG# DV# D# UHVXOW# RI# WKH#0$&7
RI# 5333/# DQG# WKDW#PHUFXU\# HPLVVLRQV# IURP# WKH# 45 VWDQGDUG# EHLQJ# SURPXOJDWHG1# #+RZHYHU/# HPLVVLRQV
UHPDLQLQJ#VRXUFHV#KDYH#UHPDLQHG#FRQVWDQW#VLQFH#4<<7/ IURP# WKH#SODQWV#UHTXLUHG#WR#XSJUDGH#RU#DGG#FRQWURO
DQG#ZLOO#FRQWLQXH#WR#UHPDLQ#FRQVWDQW/#5333#HPLVVLRQV V\VWHPV# DV# D# UHVXOW# RI# WKH#0$&7# VWDQGDUG# EHLQJ
IRU# ERWK# WKH# 3UH# DQG# 3RVW0&$$$# VFHQDULR# DUH SURPXOJDWHG/#ZLOO#EH#UHGXFHG#LQ#IXWXUH#\HDUV1##%DVHG
HVWLPDWHG#WR#EH#913#WS\1##7KLV#LV#EDVHG#RQ#WKH#:14#WS\ RQ#WKH# OLPLWHG#GDWD#DYDLODEOH/#DQG#DVVXPLQJ#WKDW#WKH
UHSRUWHG#IRU#4<<7/#PLQXV#WKH#4<<7#HPLVVLRQV#IRU#WKH WHVW# GDWD# DYDLODEOH# DUH# W\SLFDO# RI# ZKDW# ZRXOG# EH
WZR# IDFLOLWLHV#ZKLFK#QR# ORQJHU#KDYH# WKH#SRWHQWLDO# WR UHSRUWHG#E\#WKH#IDFLOLWLHV#IRU#ZKLFK#QR#YDOLG#WHVW#GDWD
HPLW#PHUFXU\# +*HRUJLD03DFLILF# LQ# %HOOLQJKDP/#:$ DUH#DYDLODEOH/#WKH#RYHUDOO#UHGXFWLRQ#LV#HVWLPDWHG#WR#EH
ZKLFK#FHDVHG#RSHUDWLRQV# LQ#4<<<#DQG# LV#UHSRUWHG#WR DSSUR[LPDWHO\#68#SHUFHQW1##7KLV#HVWLPDWH#LV#UHIOHFWHG
KDYH#HPLWWHG#3198#WS\#LQ#4<<7/#DQG#/&3#&KHPLFDOV#LQ LQ# WKH#3RVW0&$$$# # HPLVVLRQ# HVWLPDWH# IRU# 5343# LQ
5HLJHOZRRG/# 1&# ZKLFK# FRQYHUWHG# LQ# 4<<<# DQG# LV 7DEOH#$0491##7KH#GLIIHUHQFH#EHWZHHQ#5343#HPLVVLRQV
UHSRUWHG#WR#KDYH#HPLWWHG#3188#WS\,1 ZLWK# DQG#ZLWKRXW# WKH#&$$$#ZLOO#EH# JUHDWHU# LI# WKH

)XWXUH# PHUFXU\# HPLVVLRQV# IURP# PHUFXU\0FHOO VWHDG\#DW#SUHVHQW#OHYHOV#UDWKHU#WKDQ#GHFOLQLQJ#DW#D#OLQHDU
FKORU0DONDOL#SODQWV#DUH#DVVXPHG#WR#FRQWLQXH#WR#GHFOLQH/ UDWH/#DV#LV#DVVXPHG#KHUH1
IROORZLQJ#WKH#WUHQG#RI#SODQW#FORVLQJ#DQG#FRQYHUVLRQV1
$VVXPLQJ#WKDW#WKH#GHFOLQH#LQ#WKH#QXPEHU#RI#PHUFXU\0
FHOO# IDFLOLWLHV# KDV# EHHQ# OLQHDU# VLQFH# 4<:3/# DQG# ZLOO
UHPDLQ# OLQHDU# LQ# WKH# IXWXUH/# D# OLQHDU# UHJUHVVLRQ#ZDV
XVHG# WR# HVWLPDWH# WKH# QXPEHU# RI# IDFLOLWLHV# LQ# 53431
$VVXPLQJ#WKDW#WKHUH#ZLOO#EH#45#IDFLOLWLHV#LQ#5333/#WKH
OLQHDU# UHJUHVVLRQ# +U # # 31<;,# LQGLFDWHV# D# GHFOLQH# RI5

DSSUR[LPDWHO\# 31:8# IDFLOLWLHV# SHU# \HDU/#ZKLFK/#ZKHQ
H[WUDSRODWHG#WR#IXWXUH#\HDUV/#UHVXOWV#LQ#DQ#HVWLPDWH#WKDW
WKHUH#ZLOO#EH#DSSUR[LPDWHO\#IRXU#PHUFXU\0FHOO#IDFLOLWLHV
VWLOO# LQ#RSHUDWLRQ# LQ#53431##$VVXPLQJ#WKDW#HPLVVLRQV
ZLOO# GHFOLQH# DW# D# UDWH# SURSRUWLRQDO# WR# WKDW# RI# WKH
QXPEHU#RI#IDFLOLWLHV/#HPLVVLRQV#DUH#HVWLPDWHG#WR#GHFOLQH
IURP#913#WS\#LQ#5333#WR#513#WS\#LQ#53431##7KLV#HVWLPDWH
ZDV#XVHG#DV#WKH#3UH0&$$$#VFHQDULR#HVWLPDWH#IRU#5343
+VHH#7DEOH#$049,1

,Q#RUGHU#WR#DFFRXQW#IRU#WKH#SRVVLEOH#HIIHFW#RI#DQ
XQ0SURPXOJDWHG#0$&7# VWDQGDUG#RQ#+J0FHOO# FKORU0
DONDOL#SODQWV#RSHUDWLQJ#LQ#5343/#WKH#OLPLWHG#LQIRUPDWLRQ
DYDLODEOH#ZDV#UHYLHZHG1##7KLV#LQIRUPDWLRQ#LV#SULQFLSDOO\
PDGH#XS#RI#D#EULHI#VXPPDU\#RI#WHVW#GDWD#VXEPLWWHG#E\
WKH#RSHUDWLQJ#IDFLOLWLHV1##$W#VRPH#SRLQW#LQ#WKH#IXWXUH

HPLVVLRQV#WR#QHDU#RU#EHORZ#ZKDW#WKH#0$&7#OLPLW#PD\

QXPEHU# RI#PHUFXU\0FHOO# FKORU0DONDOL# SODQWV# UHPDLQV
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Table A-16
Airborne Mercury Emission Estimates

2000 Emissions (tons) 2010 Emissions (tons)

Source Category (tons) CAAA CAAA Diff. CAAA CAAA Diff.
1990 Emissions Pre- Post- Pre- Post-

Medical Waste Incin. 50 17.9 1.3 16.6 22.6 1.6 21.0

Municipal Waste Comb. 54 31.2 5.5 25.7 33.8 6.0 27.8

Electric Utility Generation 51.3 63.0 61.1 1.9 68.5 65.4 3.1

Hazardous Waste Comb. 6.6 6.6 6.6 0 6.6 3.0 3.6

Chlor-Alkali Plants 9.8 6.0 6.0 0 2.0 1.3 0.7

Total CAAA Benefits (Reduct ions) 44.2 56.2

Uncertainties in the Emission
Estimates

7KLV# GLVFXVVLRQ# LV# RUJDQL]HG# DFFRUGLQJ# WR# WKH
WKUHH#PDMRU#VRXUFHV#RI#XQFHUWDLQW\# LQ#WKH#HPLVVLRQV
LQYHQWRU\# DQG# HPLVVLRQ#SURMHFWLRQV=# # WKH#EDVH# \HDU
HPLVVLRQ#HVWLPDWHV/#HFRQRPLF#JURZWK#IRUHFDVWV/#DQG
IXWXUH#\HDU#FRQWURO#DVVXPSWLRQV1

Base Year Emission Estimates

2I# WKH# SROOXWDQWV# FRYHUHG# LQ# WKLV# DQDO\VLV/# WKH
PRVW# FHUWDLQ# HPLVVLRQ# HVWLPDWHV# DUH# WKRVH# IRU#62 15
62 # LV#JHQHUDWHG#GXULQJ# FRPEXVWLRQ#RI# DQ\# VXOIXU05
FRQWDLQLQJ#IXHO#DQG#LV#HPLWWHG#E\#LQGXVWULDO#SURFHVVHV
WKDW# FRQVXPH# VXOIXU0FRQWDLQLQJ# UDZ# PDWHULDOV1
%HFDXVH#VXOIXU#HPLVVLRQV#DUH#GLUHFWO\#UHODWHG#WR#WKH#IXHO
VXOIXU#FRQWHQW/#DV# ORQJ#DV#IXHO#XVDJH#DQG#IXHO#VXOIXU
FRQWHQW# DUH#PHDVXUHG/# 62 # HPLVVLRQV/# SULRU# WR# WKH5
LPSRVLWLRQ# RI# FRQWUROV/# FDQ# EH# SUHFLVHO\# HVWLPDWHG
ZLWKLQ#D#QDUURZ#UDQJH1##(OHFWULF#XWLOLWLHV#HPLW#DERXW#:3
SHUFHQW# RI# WKH# 62 # LQ# WKH# 8QLWHG# 6WDWHV1# # 8QGHU5
H[LVWLQJ#XWLOLW\#LQGXVWU\#UHJXODWLRQV/#IXHO#FRQVXPSWLRQ
DQG#VXOIXU#FRQWHQW#RI#IXHOV#DUH#UHJXODUO\#UHSRUWHG#WR
'2(1##5HFHQW#FRPSDULVRQV#RI#&RQWLQXRXV#(PLVVLRQ
0RQLWRULQJ#+&(0,#GDWD#IRU#62 #ZLWK#HVWLPDWHV#EDVHG5
RQ#62 #HPLVVLRQ#IDFWRUV#DQG#IXHO#FRQVXPSWLRQ#IRU#D5
VDPSOH# RI# SODQWV# VKRZHG# WKDW# WKH# WZR# WHFKQLTXHV
SURGXFHG#HPLVVLRQ#HVWLPDWHV#ZLWKLQ#DQ#DYHUDJH#RI#;
SHUFHQW#DW#D#6WDWH#OHYHO1##7KH#GLIIHUHQFH#LV#GXH/#LQ#SDUW/
WR# KLJKHU# IXHO# FRQVXPSWLRQ# QXPEHUV# UHSRUWHG# E\

&(0# V\VWHPV/# DV# D# UHVXOW# RI# WKH# PLVVLQJ# GDWD
VXEVWLWXWLRQ# UHTXLUHPHQWV#RI# WKH# DFLG# UDLQ#SURJUDP
+6FKRWW/#4<<9,1

$V#SDUW#RI#WKH#*&97&#HPLVVLRQ#LQYHQWRU\#+IRU#44
:HVWHUQ#6WDWHV,/#XQFHUWDLQW\#HVWLPDWHV#ZHUH#GHYHORSHG
IRU#NH\#VRXUFH#VHFWRUV/#UHSUHVHQWLQJ#RYHU#:3#SHUFHQW#RI
WKH#HPLVVLRQV# +%DOHQWLQH#DQG#'LFNVRQ/# 4<<8,1# #625
VRXUFHV#H[DPLQHG#LQFOXGHG#FRSSHU#VPHOWHUV#DQG#PRWRU
YHKLFOHV1##7KH#XQFHUWDLQW\#HVWLPDWH#FDOFXODWHG#IRU#625
HPLVVLRQV# IURP# FRSSHU# VPHOWLQJ# LV# .# 83# SHUFHQW1
'LHVHO#DQG#JDVROLQH#YHKLFOH#HPLVVLRQV#KDYH#XQFHUWDLQW\
HVWLPDWHV# RI# D# IDFWRU# RI# .# 4181# # 0RVW# RI# WKLV
XQFHUWDLQW\# LV# GXH# WR# WKH# YDULDELOLW\# LQ# WKH# VXOIXU
FRQWHQW#RI#WKH#IXHOV1

$IWHU# 62 /# WKH# QH[W# PRVW# FHUWDLQ# HPLVVLRQ5
HVWLPDWHV# DUH#SUREDEO\# WKH#12 # YDOXHV1# #/LNH#62 /[ 5
12 #LV#D#SURGXFW#RI#IXHO#FRPEXVWLRQ1##+RZHYHU/#WKHUH[
DUH# WZR# 12 # VRXUFHV# LQ# IRVVLO0IXHO# FRPEXVWLRQ[
+6HLQIHOG/# 4<;9,1# # 7KH# ILUVW# LV# WKH# R[LGDWLRQ# RI
DWPRVSKHULF# PROHFXODU# QLWURJHQ# DW# WKH# KLJK
WHPSHUDWXUHV#RI#FRPEXVWLRQ1# #12 # IRUPHG#E\# WKLV[
URXWH# LV# UHIHUUHG# WR# DV# WKHUPDO#12 1# #7KH# VHFRQG[
VRXUFH# LV# WKH# R[LGDWLRQ# RI# QLWURJHQ0FRQWDLQLQJ
FRPSRXQGV#LQ#WKH#IXHO1##12 #IRUPHG#E\#WKLV#SDWK#LV[
FDOOHG#IXHO#12 1##6LQFH#12 #IRUPDWLRQ#LV#VRPHZKDW[ [
PRUH#FRPSOLFDWHG#WKDQ#62 /#HPLVVLRQ#HVWLPDWHV#DUH5
PRUH#YDULDEOH/#DQG#XQFHUWDLQ/#DV#ZHOO1

$#FRPSDULVRQ#RI#12 #HPLVVLRQV#EDVHG#RQ#&(0[
GDWD#DQG#12 #HPLVVLRQV#EDVHG#RQ#$3075#HPLVVLRQ[
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IDFWRUV#IRU#D#VDPSOH#RI#XWLOLWLHV#LQ#/RXLVLDQD#UHVXOWHG#LQ 7KLV#ZLOO#SURGXFH#GLIIHUHQW#HPLVVLRQ#HVWLPDWHV#WKDQ
D#GLIIHUHQFH#RI#55#SHUFHQW#EHWZHHQ#WKH#WZR#PHWKRGV1 XVHG#LQ#WKLV#VWXG\1
7KH#GLIIHUHQFH# LV#DWWULEXWDEOH#WR# LPSURYHG#HPLVVLRQ
IDFWRUV# UHVXOWLQJ# IURP# WKH#XVH#RI#&(0#GDWD/# UDWKHU
WKDQ#RQH0WLPH#VWDFN#WHVWV#RU#$3075#HPLVVLRQ#IDFWRUV
+6FKRWW/#4<<9,1

7KH#OHYHO#RI#XQFHUWDLQW\#LQ#SULPDU\#30 #HPLVVLRQ43
HVWLPDWHV#YDULHV#ZLGHO\#E\#VRXUFH#FDWHJRU\1##7KH#ODUJHVW
FRPSRQHQW#RI# WKH# 4<<3#30 #HPLVVLRQ#HVWLPDWHV# LV43
IXJLWLYH# GXVW# VRXUFHV/# ZKLFK# LQFOXGH# SDYHG# DQG
XQSDYHG# URDGV/# FRQVWUXFWLRQ# DFWLYLW\/# DJULFXOWXUDO
WLOOLQJ/# DQG# ZLQGEORZQ# GXVW1# # 7KH# *&97&# VWXG\
HVWLPDWHG#WKH#XQFHUWDLQW\#IRU#XQSDYHG#URDG#HPLVVLRQV
WR#EH#D#IDFWRU#RI#.#7131##7KH#HVWLPDWHG#XQFHUWDLQW\#IRU
30 #HPLVVLRQV#IURP#SDYHG#URDG#GXVW#LV#D#IDFWRU#RI#.518
41;1

30 #HPLVVLRQ#HVWLPDWHV#IRU#ODUJH#SRLQW#VRXUFHV43
VXFK#DV#XWLOLW\#ERLOHUV#ZRXOG#EH#H[SHFWHG# WR#EH# OHVV
XQFHUWDLQ# WKDQ# WKH# IXJLWLYH# GXVW# VRXUFH# HVWLPDWHV/
EHFDXVH# WKHVH# VWDFNV# DUH# W\SLFDOO\# FRQWUROOHG# XVLQJ
EDJKRXVHV#RU#HOHFWURVWDWLF#SUHFLSLWDWRUV/#ZLWK#IUHTXHQW
VWDFN#WHVWV#WR#HQVXUH#FRPSOLDQFH#ZLWK#UHJXODWLRQV1

92&#HPLVVLRQV#HVWLPDWHV#DUH#XQFHUWDLQ#EHFDXVH
RUJDQLFV# DUH# HPLWWHG# ERWK# DV# D# SURGXFW# RI# IXHO
FRPEXVWLRQ#DQG# WKURXJK#HYDSRUDWLRQ1# #(YDSRUDWLYH
HPLVVLRQV# DUH# GLIILFXOW# WR# TXDQWLI\# EHFDXVH# RI# WKH
DVVRFLDWHG# PHDVXUHPHQW# SUREOHPV1# # 7KH# *&97&
VWXG\#HVWLPDWHG# WKH#92&#HPLVVLRQV#XQFHUWDLQW\# IRU
PRWRU#YHKLFOHV#WR#EH#D#IDFWRU#RI#.#4181

(VWLPDWHV#RI#HPLVVLRQV#IURP#VROYHQWV#DQG#RWKHU
HYDSRUDWLYH#92&# VRXUFHV# DUH# SUREDEO\# HYHQ#PRUH
XQFHUWDLQ# WKDQ# WKH# PRWRU# YHKLFOH# 92&# HPLVVLRQ
HVWLPDWHV1# # (PLVVLRQ# HVWLPDWHV# IRU# VXFK# VRXUFHV
W\SLFDOO\# DVVXPH# WKDW# DOO# RI# WKH# RUJDQLF# FRQWHQW# RI
VROYHQW# XOWLPDWHO\# HYDSRUDWHV1# # +RZHYHU/# XVDJH
SDWWHUQV#GHWHUPLQH#ZKDW#WLPH#RI#\HDU#WKHVH#VROYHQWV
DUH# UHOHDVHG# WR# WKH# DWPRVSKHUH/# DQG# HPLVVLRQV# WKDW
RFFXU#RXWVLGH# WKH#R]RQH# VHDVRQ#PD\#QRW# LQIOXHQFH
R]RQH#OHYHOV1##6ROYHQW#HPLVVLRQ#HVWLPDWHV#XVHG#LQ#WKLV
VWXG\# DUH# EDVHG# RQ# D# QDWLRQDO# PDWHULDO# EDODQFH1
6ROYHQW#HPLVVLRQ#HVWLPDWHV#PDGH#E\#6WDWH#DQG#ORFDO#DLU
SROOXWLRQ#FRQWURO#DJHQFLHV#IRU#6,3V#W\SLFDOO\#XVH#SHU
FDSLWD#HPLVVLRQ#IDFWRUV#WR#HVWLPDWH#VROYHQW#HPLVVLRQV1

Growth Forecasts

7KH# 5333# DQG# 5343# HPLVVLRQ# HVWLPDWHV# LQ# WKLV
DQDO\VLV# DUH# LQIOXHQFHG#E\# WKH#SURMHFWHG# FKDQJHV# LQ
SROOXWLRQ0JHQHUDWLQJ#DFWLYLW\1# #,QKHUHQW#XQFHUWDLQWLHV
DQG#GDWD#LQDGHTXDFLHV2OLPLWDWLRQV#H[LVW#LQ#IRUHFDVWLQJ
JURZWK# IRU# DQ\# IXWXUH# SHULRG1# #$V# D# UHVXOW/# LW#ZDV
QHFHVVDU\#LQ#WKLV#DQDO\VLV#WR#XVH#LQGLFDWRUV#RI#JURZWK
WKDW#PD\#QRW#GLUHFWO\# FRUUHODWH#ZLWK# FKDQJHV# LQ# WKH
IDFWRUV# WKDW# LQIOXHQFH# HPLVVLRQV1# # ,Q# WKH# SUHYLRXV
FKDSWHUV#RI#WKLV#UHSRUW/#DOWHUQDWLYH#JURZWK#IRUHFDVWV
ZHUH#SUHVHQWHG#IRU#PDMRU#VHFWRUV/#DQG#WKH#LPSOLFDWLRQV
RI#WKHVH#DOWHUQDWLYH#IRUHFDVWV#ZHUH#QRWHG1

7KH#EHVW#LQGLFDWRU#RI#SROOXWLRQ0JHQHUDWLQJ#DFWLYLW\
LV# IXHO#XVH#RU#VRPH#RWKHU#PHDVXUH#RI# LQSXW2RXWSXW
WKDW#PRVW#GLUHFWO\#UHODWHV#WR#HPLVVLRQV1##7KH#NH\#%($
LQGLFDWRU#XVHG#LQ#WKLV#DQDO\VLV/#*63/#LV#FORVHO\#OLQNHG
ZLWK#WKH#SROOXWLRQ0JHQHUDWLQJ#DFWLYLW\#DVVRFLDWHG#ZLWK
PDQ\# PDQXIDFWXULQJ# LQGXVWU\# SURFHVVHV# +LURQ# DQG
VWHHO/# SHWUROHXP# UHILQLQJ/# HWF1,1# #+RZHYHU/# D# JRRG
SRUWLRQ#RI#LQGXVWULDO#VHFWRU#HPLVVLRQV#DUH#IURP#ERLOHUV
DQG#IXUQDFHV/#ZKRVH#DFWLYLW\#LV#UHODWHG#WR#SURGXFWLRQ/
EXW#QRW#DV#FORVHO\#DV#SURGXFW#RXWSXW1##$FWLYLWLHV#VXFK
DV# IXHO# VZLWFKLQJ# PD\# SURGXFH# GLIIHUHQW# HPLVVLRQ
SDWWHUQV# WKDQ# WKRVH# UHIOHFWHG# LQ# WKH# UHVXOWV# RI# WKLV
VWXG\1##7KH#PRGHOLQJ#PHWKRGV#DSSOLHG#LQ#WKLV#VWXG\
ZRXOG#RQO\#FDSWXUH#VXFK#HIIHFWV#IRU#HOHFWULF#XWLOLWLHV/
EXW#QRW#IRU#WKH#LQGXVWULDO#VHFWRU1

:KLOH# LW# LV# H[SHFWHG# WKDW# WKHUH# ZLOO# EH# HQHUJ\
HIILFLHQF\#LPSURYHPHQWV#LQ#WKH#4<<3#WR#5343#IRUHFDVW
KRUL]RQ/# SRWHQWLDO# HQHUJ\# HIILFLHQF\# LPSURYHPHQWV
KDYH#QRW#EHHQ# LQFRUSRUDWHG# LQ# WKH# JURZWK# IDFWRUV1
7KH#8161#'HSDUWPHQW#RI#(QHUJ\#FXUUHQWO\#HVWLPDWHV
WKDW#HQHUJ\#LQWHQVLW\#²#WKH#DPRXQW#RI#HQHUJ\#XVHG#IRU
HDFK#GROODU#RI#RXWSXW#LQ#WKH#HFRQRP\#²#ZLOO#GHFOLQH#E\
4#SHUFHQW#SHU#\HDU#WKURXJK#WKH#WLPH#KRUL]RQ#RI#WKLV
VWXG\1# ,I# WKHVH#SRWHQWLDO#HQHUJ\#HIILFLHQF\# LPSURYH0
PHQWV#KDG#EHHQ# LQFRUSRUDWHG# LQ#WKH#5333#DQG#5343
HPLVVLRQ#SURMHFWLRQV/#WKHQ#ERWK#WKH#3UH0&$$$#DQG
3RVW0&$$$#HPLVVLRQ#HVWLPDWHV#ZRXOG#EH#ORZHU#WKDQ
WKRVH#SUHVHQWHG#LQ#WKLV#UHSRUW1
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,Q#JHQHUDO/#HPLVVLRQV# IURP# WKH#SRLQW/#DUHD/#DQG (DFK# RI# WKH# DYDLODEOH# YDULDEOHV# IRU# SURMHFWLQJ
QRQURDG#HQJLQH2YHKLFOH#VHFWRUV#DUH#SURMHFWHG#WR#5333 HPLVVLRQV# KDV# DGYDQWDJHV# DQG# GLVDGYDQWDJHV# ZLWK
DQG#5343#LQ#WKLV#DQDO\VLV#EDVHG#RQ#%($#*63#E\#6WDWH UHVSHFW# WR# WKLV#DQDO\VLV1# #7KH#$JHQF\#FKRVH#JURZWK
DQG# LQGXVWU\/# DQG# SRSXODWLRQ# SURMHFWLRQV# E\# 6WDWH1 VXUURJDWHV#IRU#WKLV#DQDO\VLV#EDVHG#RQ#(3$#JXLGDQFH>
6RXUFH#FDWHJRULHV#ZHUH#PDWFKHG#ZLWK#VXUURJDWH#DFWLYLW\ WKH# DYDLODELOLW\# RI# GDWD# IRU# 4<<3/# 5333/# DQG# 5343>
LQGLFDWRUV#WKDW#UHSUHVHQW#SUR[LHV#IRU#HPLVVLRQ#JURZWK1 JHRJUDSKLF#GHWDLO#RI#SURMHFWLRQV#GDWD>#FRYHUDJH#UHODWLYH
7KH#XQFHUWDLQW\#RI#WKH#JURZWK#IRUHFDVWV#XVHG#LQ#WKLV WR# WKH# GHWDLO# RI# WKH# EDVH# \HDU# LQYHQWRU\># DQG# WKH
DQDO\VLV#LV#DWWULEXWDEOH#WR#WZR#IDFWRUV=##WKH#XQFHUWDLQW\ DSSURSULDWHQHVV#RI#XVLQJ#WKH#YDULDEOH#DV#D#PHDVXUH#RI
RI#WKH#SURMHFWLRQV#GDWD#XVHG/#DQG#WKH#XVH#RI#VXUURJDWH HPLVVLRQV#JURZWK1##)RU#WKLV#DQDO\VLV/#%($#SURYLGHG#D
DFWLYLW\#OHYHOV#WR#HVWLPDWH#IXWXUH#HPLVVLRQ#OHYHOV1 FRQVLVWHQW#GDWD#VHW#WKDW#FRXOG#EH#DSSOLHG#DFURVV#VRXUFH

7KURXJKRXW# WKLV#DQDO\VLV/#HIIRUWV#ZHUH#PDGH# WR
LGHQWLI\#SRWHQWLDO#VRXUFHV#RI#JURZWK#VXUURJDWHV#DQG#WR
HYDOXDWH#WKH#LPSDFWV#RI#DOWHUQDWLYH#JURZWK#IDFWRUV#RQ
HPLVVLRQ# SURMHFWLRQV1# # 7KH# LPSDFW# RI# DOWHUQDWLYH
JURZWK#IDFWRUV#RQ#WKH#HPLVVLRQ#SURMHFWLRQ#UHVXOWV#RI
WKLV#VWXG\#YDU\#E\#VRXUFH#FDWHJRU\#DQG#SROOXWDQW1##)RU
H[DPSOH/# SRLQW# VRXUFH# HPLVVLRQV# IURP# FKHPLFDO
PDQXIDFWXULQJ#ZRXOG# LQFUHDVH#DW#DQ#DYHUDJH#DQQXDO
UDWH# IURP# 31<# +%($#*63,# WR# 519# +(0*$62:()$,
SHUFHQW#SHU#\HDU#EHWZHHQ#4<<3#DQG#5343#GHSHQGLQJ#RQ
WKH#DFWLYLW\#IDFWRU#XVHG#DV#D#VXUURJDWH#IRU#HPLVVLRQV
JURZWK1# # ,Q# WKH# QRQURDG# YHKLFOH# VHFWRU/# HPLVVLRQV
IURP# DLUFUDIW# DUH# SURMHFWHG# WR# JURZ# IURP# 5# WR# 8
SHUFHQW# SHU# \HDU# IRU# WKH# 4<<305343# WLPH# SHULRG/
GHSHQGLQJ#RQ#ZKHWKHU#*63#RU# ODQGLQJ#DQG# WDNHRII
RSHUDWLRQV# +/72,# GDWD# DUH# XVHG# DV# WKH# VXUURJDWH
JURZWK#LQGLFDWRU1##*URZWK#SURMHFWLRQV#IRU#WKH#UDLOURDG
LQGXVWU\#FDQ# UDQJH# IURP# 316#SHUFHQW# WR# 717#SHUFHQW
GHSHQGLQJ# RQ#ZKHWKHU# WKH# JURZWK# YDULDEOH# LV# WRQ0
PLOHV/# IXHO#XVH/#*63/#RU# HDUQLQJV1# # ,Q# WKLV# DQDO\VLV/
%($#HDUQLQJV#GDWD#ZHUH#XVHG#WR#UHSUHVHQW#JURZWK#LQ
HPLVVLRQV#IRU#WKLV#LQGXVWU\#EHFDXVH#LW#ZDV#SRVVLEOH#WR
GLIIHUHQWLDWH# JURZWK# UDWHV# DW# WKH# 6WDWH# OHYHO/# DQG
EHFDXVH#WKH#GDWD#ZHUH#DYDLODEOH#IRU#WKH#UHOHYDQW#\HDUV
RI# WKLV# DQDO\VLV1# # ,Q# IXWXUH# \HDUV/# LQGXVWU\# DQDO\VWV
SUHGLFW# ORZHU# SULFHV# SHU# WRQ0PLOH# LQ# UHVSRQVH# WR
LQFUHDVHG#FRPSHWLWLRQ#IRU#UDLO#WUDIILF1##7R#WKH#H[WHQW
WKDW#IXWXUH#SUHGLFWLRQV#RI#ORZHU#UDLO#WUDQVSRUW#SULFHV
RFFXU#DV# UDLOURDG# WUDQVSRUW# LQFUHDVHV/#PLOHV# WUDYHOHG
PD\#EH# D#PRUH#DFFXUDWH#DFWLYLW\# OHYHO# VXUURJDWH# IRU
HPLVVLRQV#WKDQ#HDUQLQJV1##7KH#RXWORRN#IRU#WKH#UDLOURDG
LQGXVWU\#LV#XQFHUWDLQ/#DQG#HPLVVLRQV#PD\#EH#RYHU0#RU
XQGHUVWDWHG# IRU# WKH# 5333# DQG# 5343# VFHQDULRV
GHSHQGLQJ#RQ#IXWXUH#LQGXVWU\#FRQGLWLRQV1

FDWHJRULHV#DQG#DFURVV#6WDWHV1##

Future Year Control Assumptions

7KH# XQFHUWDLQWLHV# DVVRFLDWHG# ZLWK# IXWXUH# \HDU
FRQWURO#DVVXPSWLRQV#FDQ#EH#JURXSHG# LQ#WKUHH#W\SHV=
+4,#ZLOO# WKH# FRQWURO# SURJUDPV# EH# DGRSWHG># +5,#ZLOO
FRQWURO#SURJUDPV#EH#DV#HIIHFWLYH#DV#HVWLPDWHG#LQ#WKLV
DQDO\VLV># DQG# +6,# ZLOO# WHFKQRORJLFDO# VKLIWV# SURGXFH
HQRXJK#FKDQJHV#LQ#HPLVVLRQ#SDWWHUQV#WR#DIIHFW#IXWXUH
\HDU#UHVXOWV"

2Q#WKH#ILUVW#DQG#VHFRQG#LVVXHV/#WKHUH#KDYH#EHHQ
HLJKW#\HDUV#RI#SURJUHVV# LQ# LPSOHPHQWLQJ# WKH#&$$$
SURYLVLRQV/#DQG#HPLVVLRQ#WUHQGV#HVWLPDWHV#KDYH#VKRZQ
WKDW#VLJQLILFDQW#HPLVVLRQ#UHGXFWLRQV#KDYH#RFFXUUHG#LQ
WKLV#SHULRG# +(3$/# 4<<:D,1# #5HODWLYH# WR#H[SHFWDWLRQV
ZKHQ#WKH#&$$#ZDV#SDVVHG/#62 #HPLVVLRQ#UHGXFWLRQV5
KDYH# RFFXUUHG# DW# D# IDVWHU# UDWH# WKDQ# RULJLQDOO\
DQWLFLSDWHG/# ZKLOH# VRPH# RI# WKH# 92&# DQG# 12[
HPLVVLRQV#KDYH#EHHQ#OHVV#WKDQ#RULJLQDOO\#DQWLFLSDWHG/#DV
PDQ\#YHKLFOH#HPLVVLRQ#LQVSHFWLRQ#SURJUDPV#KDYH#EHHQ
GHOD\HG1##%\#5333/#WKRXJK/#DQ\#VKRUW#UXQ#SHUWXUEDWLRQV
PD\# KDYH# D# QHJOLJLEOH# HIIHFW# RQ# RYHUDOO# HPLVVLRQ
EHQHILWV1# # )XWXUH# LPSOHPHQWDWLRQ# GHSHQGV# RQ
GHFLVLRQV#WKDW#(3$#PDNHV#DERXW#)HGHUDO#UXOHV/#VXFK#DV
FRPPHUFLDO2FRQVXPHU# VROYHQW# UXOHV# DQG# 0$&7
VWDQGDUGV1

$OVR# RQ# WKH# VHFRQG# LVVXH/# FRQFHUQV# DERXW# WKH
DELOLW\#RI#UHJXODWLRQV#WR#DFKLHYH#H[SHFWHG#UHGXFWLRQV#DV
LPSOHPHQWHG#KDYH#UHVXOWHG#LQ#VRPH#QHZ#SURJUDPV#DQG
WHFKQLTXHV# IRU# DVVXULQJ# WKDW# QHZ# SURJUDPV# DUH
HIIHFWLYH1##5XOH#HIIHFWLYHQHVV#GLVFRXQWLQJ#LV#DSSOLHG#WR
VWDWLRQDU\#VRXUFH#FRQWUROV#+RWKHU#WKDQ#WKRVH#IRU#62 ,5
LQ# WKLV# DQDO\VLV# WR# DFFRXQW# IRU# FRQWURO# HTXLSPHQW
PDOIXQFWLRQV# DQG# GRZQWLPH/# XQUHFRJQL]HG# FRQWURO
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UHVSRQVLELOLW\/#DQG#JURVV#QRQFRPSOLDQFH1##,Q#DGGLWLRQ/ VLJQLILFDQW#SURJUDPV#DVVRFLDWHG#ZLWK#WKH#&$$$#WKDW
PXFK#PRUH#FRQWLQXRXV#HPLVVLRQ#PRQLWRULQJ#LV#QRZ LPSDFW# 92&# HPLVVLRQV# IURP# WKH# VROYHQW# FOHDQLQJ
UHTXLUHG#IRU#PDMRU#62 #DQG#12 #VRXUFHV#WR#HQVXUH VRXUFH#FDWHJRU\#DUH#EHLQJ#LPSOHPHQWHG#WKURXJK#ORFDO5 [
WKDW# HPLVVLRQ# OLPLWV#DUH#PHW/# VR#PDQ\#SRLQW# VRXUFH UHJXODWLRQV#DV#SDUW#RI#R]RQH#DWWDLQPHQW#SODQV1##&KLHI
HPLVVLRQ#UHGXFWLRQV#VKRXOG#EH#YHULILDEOH1# #9HULI\LQJ DPRQJ# WKHVH# LV# WKH# UHYLVHG# 6&$40'# 5XOH# 44:4
DUHD# VRXUFH# HPLVVLRQ# UHGXFWLRQV# LV# PXFK# PRUH +6&$40'/# 4<<9,1# # ,Q# WKH# UHYLVLRQ# RI# WKLV# UXOH/
GLIILFXOW1##([SHULPHQWV#XVLQJ#UHPRWH#VHQVLQJ/#WUDFHUV/ 6&$40'#UHTXLUHV#WKH#XVH#RI#ORZ092&#VROYHQWV#+H1J1/
DQG# RWKHU# UHDO0ZRUOG#PHDVXUHPHQW# WRROV# DUH# EHLQJ DTXHRXV,#IRU#DOO#UHJXODWHG#VRXUFHV#+H1J1/#WKRVH#ZKR#DUH
SHUIRUPHG#WR#EHWWHU#DVVHVV#WKH#HIIHFWLYHQHVV#RI#PRWRU QRW#UHJXODWHG#XQGHU#5XOH#4455/#ZKLFK#KDV#HTXLSPHQW
YHKLFOH/#QRQURDG#HQJLQH/#DQG#VROYHQW#HPLVVLRQ#FRQWURO LQVWHDG#RI#VROYHQW#UHTXLUHPHQWV,1# #6&$40'# LV#VWLOO
LQLWLDWLYHV1 ZRUNLQJ#RQ#LVVXHV#VXUURXQGLQJ#DSSOLFDELOLW\#RI#5XOHV

2Q# WKH# WKLUG# LVVXH/# DQ\# PDMRU# WHFKQRORJLFDO HPLVVLRQ#UHGXFWLRQV#RI#79#SHUFHQW#DVVRFLDWHG#ZLWK#WKH
LPSURYHPHQWV# WR#FUHDWH# ORZHU0SROOXWLQJ# V\VWHPV#E\ UHYLVLRQV#WR#5XOH#44:4#+6&$40'/#4<<9,1
5343# FRXOG# LQIOXHQFH# WKH# HPLVVLRQ# IRUHFDVWV/# DQG
ZRXOG#EH#H[SHFWHG#WR#SURGXFH#PRUH#HPLVVLRQ#EHQHILWV
WKDQ# KDYH# EHHQ# HVWLPDWHG# LQ# WKLV# VWXG\1# # ,Q0GHSWK
DQDO\VHV#RI#WZR#VHFWRUV/#SHWUROHXP#UHILQLQJ#DQG#PRWRU
YHKLFOHV/# DV# SDUW# RI# WKH# 6HFWLRQ# ;45# SURVSHFWLYH
DQDO\VLV# IRXQG# QR# #PDMRU# WHFKQRORJ\# FKDQJHV# WKDW
ZRXOG#VLJQLILFDQWO\#DOWHU#HPLVVLRQ#HVWLPDWHV# LQ#WKHVH
WZR#LPSRUWDQW#VHFWRUV#WR#EH#OLNHO\#EHIRUH#53431##)RU
WKH#PRWRU#YHKLFOH#LQGXVWU\/#UHVHDUFK#KDV#EHHQ#IRFXVHG
RQ# EDWWHU\0SRZHUHG# HOHFWULF# YHKLFOHV# VLQFH# WKH
&DOLIRUQLD# /(9# SURJUDP# UHTXLUHPHQW# IRU# ]HUR
HPLVVLRQ#YHKLFOHV#+=(9V,#ZDV#DQQRXQFHG1##+RZHYHU/
WKHVH#HOHFWULF#YHKLFOHV#ZLOO#EH#XQOLNHO\#WR#FDSWXUH#PRUH
WKDQ#43#SHUFHQW#RI#/'9#VDOHV#E\#53431

7KH#UHILQHU\#VHFWRU#VWXG\#LGHQWLILHG#WKH#VLJQLILFDQW
SRVW04<<3#WHFKQRORJLFDO#WUHQGV#LQ#WKLV#LQGXVWU\#WR#EH
+4,#FRQWLQXHG#LQYHVWPHQW#LQ#GRZQVWUHDP#SURFHVVLQJ#RI
SHWUROHXP>#+5,#LQFUHDVLQJ#UHILQHU\#FDSDFLW\#XWLOL]DWLRQ>
+6,#FRQWLQXHG#LPSURYHPHQW#LQ#UHILQLQJ#SURFHVV#FRQWURO
DQG#FDWDO\VW#XVH>#DQG#+7,#VWHDG\#FDSLWDO#LQYHVWPHQW#LQ
VWDWLRQDU\#VRXUFH#FRQWUROV1# #1RQH#RI#WKHVH#WUHQGV# LV
H[SHFWHG# WR# VLJQLILFDQWO\# FKDQJH# UHILQHU\# HPLVVLRQ
UDWHV# LQ# 5343# DSDUW# IURP# WKH# IXUWKHU# LQYHVWPHQW# LQ
VWDWLRQDU\#VRXUFH#FRQWUROV#+WR#PHHW#0$&7#VWDQGDUGV/
IRU#LQVWDQFH,#DQG#WKHVH#DUH#DFFRXQWHG#IRU#LQ#WKH#SRVW0
&$$$#VFHQDULR#HPLVVLRQ#HVWLPDWHV1

$LU# SROOXWLRQ# FRQWURO# UHJXODWLRQV# ZLOO# EH
WHFKQRORJ\# IRUFLQJ# LQ# WKDW#PDQ\# 92&# FRQWDLQLQJ
VROYHQWV#ZLOO#EH#UH0IRUPXODWHG#WR#ORZ092&#VROYHQWV#RU
UHSODFHG# ZLWK# ZDWHU0EDVHG# VXEVWLWXWHV1# # 7KH# PRVW

44:4# DQG# 4455/# EXW# KDV# LQLWLDOO\# HVWLPDWHG# 92&
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